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Parts made of tough ANACONDA Phosphor Bronze wear better, last longe 


Ten alloys are available in sheets, 
plates, strips, wire, rods, bars and 
seamless tubes. 


Constant wear and flexings. Periodic 
stresses. Fatigue and corrosion. These 
are the things that can knock machine 
parts out of commission. But they 
cant hurt those shown above. 


Here's why. All of them are made 
of ANACONDA Phosphor Bronze 
Alloys. And these copper-tin alloys 
are strong and tough. They are non- 
magnetic. They conduct heat and 
electricity well. And you can work 
them easily. 


In bushings, gears and bearings 
Phosphor Bronze doggedly resists 
abrasion. In switches, springs, dia- 
phragms and electrical contacts it 
keeps its high elasticity under condi- 
tions where less rugged alloys fail. 

ANACONDA Prosphor Bronze comes 
in 10 standard compositions (includ- 
ing a free-cutting alloy). Tin content 
ranges from 1.25% to 10.0%. 


Quality? Our record speaks for 
itself—a recent study of sheet metal 
covering two years production shows 
that claimed unsuitable quality was 
at the amazingly low ratio of 400 


pounds per million pounds ship] 


Tell us what vou make and how 
used. We'll help you select the con 
Phosphor Bronze Alloy. The Ame! 
Brass Company, Waterbury 20, C 
In Canada: Anaconda American B 
Ltd.. New Toronto. Ont. 


ANACONDA 


PHOSPHOR BRONZE 


Sheets © Plates © Strips @ Wire © 


Bars © Seamless Tubes © Special Sape 


For more information, turn to Reader Service Card, Circle No. 459 
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You benefit 





You get the benefit of Inco’s 


1 You get castings that generally out- 4 
4 * help in solving your metal 


last other materials under destruc- 








ways 


when you specify 


tive service conditions. That’s be- 
cause they are made of Inco Nickel 
Alloys, which have been especially 
developed to withstand corrosion, 
abrasion, erosion and galling. 


problems based on wide ex. 
perience in field and labora. 
tory testing of Nickel Alloys. 





You get high quality castings be- 
cause they are made to meet or ex- 
ceed Government specifications for 


these high Nickel alloys. 


You get Inco Nickel Alloy 
castings made at Inco’s own 
foundry; your assurance ol 
sound, dependable castings. 





You get castings in any practical 
design or size you need including 
centrifugal castings and standard 
pipe fittings. Inco has specialized 
in castings for over 47 years and is 


6. 


Even castings you previousl 
thought impractical to produce 
in Monel®, Nickel or Inconel® 
can often be cast by Inco’ 
specialists. 










Inco Castings 


What do you want in a sand or cen- 
trifugal casting — long and useful 
service life—strength and corrosion 
resistance — special properties to 
resist galling or protect product 
purity — ability to withstand wear? 


Then it will pay you to look into 
Inco castings. 


Here are the specific advantages 
you get: 


equipped to make your castings 
whether they weigh a few ounces 
or tons. 





Inco castings can be cast in any of eight different Inco Nickel Alloys 
developed to last under the most destructive conditions. 


Inco casting specialists will be glad to study your casting problem and 
suggest a solution. If possible, send a blueprint and full details of opera 
tions, conditions and temperatures. And ask for a copy of “Engineering 
Properties of Cast ‘S’*® Monel.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Nein Inco Castings SAND, CENTRIFUGAL, PRECISION 


For more information, turn to Reader Service Card, Circle No. 323 
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Commercial production of electrolytic chromium is now under- 
way. Output of Electro Metallurgical's Marietta, Ohio, plant is 
ELECTROLYTIC expected to be about 2000 tons a year when full production is 
CHROMIUM reached. Most of the high-purity metal will go into nickel- and 
cobalt=base high-temperatures alloys. It may also be useful in 
making ductile chromium, chromium carbide and other materials. 














commercially available. The new material is supplied in the form 
MOLDED POLYSTYRENE of free-flowing, small polystyrene beads impregnated with a spe- 
FOAM cial foaming agent. Densities ranging from 2 to 10 lb per cu ft | 
vat can be obtained by varying the quantity of beads placed in the | 


a a, mold. The foamed plastic has a closed cell structure and a high- 


_ density skin. (Complete story in this issue.) 
OYS. 








Data on a new family of reinforced plastics for electri- 

NEW REINFORCED cal applications are expected to be available shortly. These 
PLASTICS are diallyl phthalate polyester resins reinforced with cotton, 

_ glass, nylon or Orlon. The DAP-Orlon combinations are reported 


ce of to show special promise. 
ngs. 








An instrument plant has found it possible to hold tolerances 
of 0.005 to 0.005 in. on core sections of large sand-cast alum- 
inum and magnesium parts. 


CLOSE TOLERANCE 
SAND CASTINGS 


ously 
yduce 
ynel® 


lane's RIGID Availability of a new polyethylene resin has made it possible | 
POLYETHYLENE to mold rigid housings and other parts that are no thicker than 
the "squeezable bottles" made with more flexible resins. 








That old gag about polka-dot paint is not a gag any more. At 
loys least two companies offer a line of water-base lacquers through 
which a multi-color effect can be achieved in one application. 














eal FOLKA=DOT PAINT Both sliver and dot patterns are available and the paints can be 

pera- formulated to include any desired combination of colors. Sepa- 

ering ration of the pigment particles is maintained by a colloidal 
film. 


A serious attempt to develop ceramic coatings suitable for 





CERAMIC COATINGS ordinary carbon steels is reported underway. The object is com 
FOR ORDINARY STEEL bined wear and corrosion resistance for inexpensive structural 
steels. 


(Continued on next page) 


ION 





ops APRIL, 1954 3 













The Materials Outlook cominuce, 





In recent months it has become apparent that aircraft dg» 
Signers are giving more and more attention to the reduct i on of 
manufacturing costs. Analysis of materials and processes has 
resulted in growing application of castings, impact extrusions 

AIRCRAFT TRENDS and the technique of resin bonding. . . . As design temperatures 
continue to increase, stainless steel honeycomb is being deve}. 
oped to replace aluminum core materials. Adhesives more suit. 
able for the higher temperatures must also be developed. .,, 

A brazing alloy suitable for temperatures of 1700-1800 F js 

/ reported. It would cut jet engine assembly costs. 


























Alumina which is claimed to be virtually free of glass-type 

bond is now being offered commercially. The hard, single-phase, 
ALUMINA crystalline material is costly but is expected to find chemical, 
electrical and temperature applications. It is fabricated by 
powder metallurgy methods. 








































Fluorocarbon coatings can now be applied to chemical process. 
ing equipment made of aluminum and copper. A new dispersing 
FLUOROCARBON medium is reported to cut baking time at 480 F to about 10 min, 
DISPERSIONS making it possible to avoid the softening of such metals that 
would occur during longer bake periods. The new dispersing 
medium is also reported to protect the base metal against cor- 
rosion where the first or second coats may leave "bare" spots, 

















Nickel-magnesia cermet coatings 0.001 to 0.20 in. thick are 

















FLAME-SPRAYING being flame=-sprayed on to stainless steel, Inconel and other 
CERMET COATINGS high-temperature alloys in an attempt to extend the usefulness 
of ceramic-coated metals beyond 1800 F. (Complete story in this TEN 
issue). 


High=-strength epoxy-glass pipe and pressure vessels are under ve 
Pp 


development. Bursting strengths of more than 100,000 psi have oak 
been achieved. blade 
for th 


trolli: 
A new high-temperature alloy claimed to combine light weight Th. 


with high electrical resistance, good tensile strength and duc- regul 


HIGH-STRENGTH 
PLASTIC PIPE 














REPLACE tility, and good corrosion resistance has been announced. Called Form 
STAINLESS? "Thermenol", it contains roughly 14 aluminum, 80 iron and 4-53 § el: 
molybdenum or vanadium. Absence of critical elements is expected pi 

to make the new alloy of interest in some applications now uti- Th 

lizing stainless steel. elem: 

Geor 


LESS NICKEL NOW Steel mill stocks of nickel are reported to be lower now thal 
during the Korean conflict when the metal was closely controlle«: 


GEO} 
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vee need a concentrated phos- 
phoric acid solution to reveal 
cracks, etc., in defective jet engine 
blades—but this can mean trouble 
for the temperature regulator con- 
trolling the acid bath. 

The bulb and capillary of the 
regulator is immersed in the bath. 
Formerly, these ordinary stainless 
steel or lead-coated elements couldn’t 
stand the acid; they would last two 
or three months and short out. 

The engineers tried coating these 
elements with a plastisol made from 
Geon paste resin. It works perfect- 


nother new development using 


> F Goodrich Chemical = ==-:-- 


ly—the plastic coated parts show 
no deterioration after a year’s steady 
use! 


This example may give you an 
idea for developing or improving 
more saleable products. For Geon- 
based plastisols—and other Geon 
resins, latices and compounded 
plastics—have many applications. 
They may be used in coating, dip- 
ping, casting or molding opera- 
tions to provide resistance to many 
chemicals, oil, grease, heat, cold 
and abrasion. We'll help you select 
the Geon material best suited to 


B. F. Goodrich Chemical Co. does not coat these controller parts. We supply only the Geon raw material. 


TEMPERATURE CONTROLLER PARTS PROTECTED FROM ACID! 


¥ By) 


Pe 


your needs. For technical informa- 


tion, please write Dept. GN-4, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 





GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials 
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HYCAR American rubber « 


. For more information, turn to Reader Service Card, Circle No. 358 


GOOD-RITE chemicals and plasticizers ¢ 


HARMON colors 




























MATERIALS 
ENGINEERING 





Engineering materials will be 
looked at, heard about, and talked 
over next month when the largest 
congregation of materials engineers 
ever assembled gathers for the Sec- 
ond Basic Materials Conference and 
Exposition. The “Materials Show” 
will take place May 17 through 20th 
at the International Amphitheater in 
Chicago, Illinois. 


Basic Materials Conference 


Sixteen speakers selected from 
leading industrial firms and govern- 
ment agencies will lead discussion 
groups in the Materials Conference. 
The three day session, chairmanned 
by T. C. Du Mond, Editor of Ma- 
TERIALS & METHODS, consists of a 
broad program covering six major 
fields of importance to men concern- 
ed with materials selection and ap- 
plication. The six divisions are: New 
Materials; Corrosion; New Metal 
Forming Processes; Nonmetallics; 
Joining; and Materials Manage- 
ment. 


Conference Features 


@ The first Conference session to be 
held on Monday, May 17, will in- 
clude a paper by Chairman Du 
Mond, reviewing recent develop- 
ments in engineering materials. 
This look at ‘Materials of the Fu- 
ture” will be amplified by a talk by 
Carson Hawk of the Development 
Department of Aerojet General 
Corp. on “Rockets and Guided Mis- 
siles—How New Materia!s for 
Weapons can Help Industry.” 


@ Monday afternoon meetings will 
cover problems of combatting corro- 
sion. The chairman of this portion of 
the conference is R. B. Mears, Mana- 
ger of U. S. Steel's Research and De- 
velopment Laboratory. Dr. Mears, 
whose work in metallurgy and corro- 
sion is widely known, will lead dis- 
cussions on papers dealing with the 
relationship of corrosion to materials 
selection. 


Tuesday Meetings 


Forums scheduled for second day 
of conference will review new meth- 
ods of metal forming and the grow- 
ing field of non-metallic materials. 


@ The morning meeting on metal 
forming processes will have as chair- 
man J. H. Jackson, manager of Bat- 
telle Memorial Institute’s metallurgy 
department. 

Lyle Christensen, casting design 
consultant for Northrop Aircraft, 
Inc., will speak on new casting tech- 
niques. Dr. H. H. Hausner of the 
Atomic Energy Div. of Sylvania Elec- 
tric Products, Inc., will discuss pow- 
der metallurgy. J. Walter Gulliksen, 
General Manager of Worcester 
Pressed Steel Co. will discuss the 
relationships and selection considera- 
tions for forging, stamping and ex- 
truding in metal parts production. 


@ The afternoon sessions on non- 
metallic materials will have as chair- 
man, Charles D. Leedy, Design Engi- 
neer of Test Equipment, Bendix 
Products Div., Bendix Aviation Corp. 

The field of plastics will be dis- 
cussed by Dr. Jesse H. Day, Editor of 
the Society of Plastics Engineers’ 
Journal. Fremont Ruhl will discuss 
engineering applications of carbon 
and graphite. Mr. Ruhl is from the 
United States Graphite Co. Two 
speakers are scheduled to talk on 
ceramics: Drs. John H. Koenig and 
Edward J. Smoke, of Rutgers Uni- 
versity, School of Ceramics. The en- 
gineering uses of glass will be dis- 
cussed by W. H. McKnight, Super- 
visor of Development RE 
Corning Glass Works. }.. Se 
Faull, Jr. Consultant to ee Office 
of Naval Research will speak on re- 
cent advances in elastomer research 
and development. 


Wednesday Meetings 


The third and last day of the con- 
ference covers joining and materials 
management, in morning and after- 
noon sessions, respectively. 


@ Charles Leape, of Westinghouse 
Material Engineering, has accepted 
the chair of the conference on join- 
ing. The adhesive bonding of metals 
and plastics will be the subject of a 
paper by George Epstein, Research 
Enginer, North American Aviation, 
Inc. 


News Digest 


Conference To Spotlight Basic Materials 


@® The windup session of the cop. 
ference will feature a talk by p, 
M. A. Williamson, Director of Re. 
search, Burroughs Corp. Dr. Wi. 
liamson will analyse the organization 
and operation of a materials depart. 
ment. 


Materials Exposition 


The Second Basic Materials Fx 
position, which will also be in the 
International Amphitheater and wil! 
run concurrently with the Confer. 
ence, will offer an opportunity to 
examine and compare, at one place 
and time, the hundreds of basic ma. 
terials available to manufacturers 
from leading suppliers to industry 





Welding Society 
Meets in May 


Thirty-nine papers on vari- 
ous aspects of welding will be 
read at the national spring 
meeting of the American Weld- 
ing Society, to be held at the 
Hotel Statler, Buffalo, N. Y., 
May 4-7. The spring meeting 
will be held in connection with 
the second Welding Show, at 
the Memorial Auditorium, 
where welding equipment and 
accessories will be on exhibition 

Major topics to be covered 
are weldability, inert-arc weld- 
ing, resistance welding, weld- 
ing of stainless steel, surfacing 
and metallizing, resistance 
welding, pressure vessels and 
pennstocks, welding of tita- 
nium, structural welding, weld- 
ing processes and equipment, 
welding of non-ferrous metals, 
welding of piping and tubing, 
and a session on welding ap- 
plications. 

Visitors who wish to obtain 
advance registration cards and 
hotel reservations should write 
the American Welding Socicty, 
33 West 39th St., New York 
18, N. Y. 











MATERIALS & METHODS 


Zone 


induct 


Li 
U 


Th 
work 
germ 
fiers 
host 
And 
armif 
iS Ca 
numl 
to a 
Uses 

Zi 
years 
Labs 
ing 
a pu 
billic 
achie 
that 
in t 
the 
fact, 
for 
plice 
by a 
to 
the 
of t 
in | 
whe 
a CE 
cent 

P 


ing 


epart 


§ Ex 
Nn the 
1 will 
onfer. 
ity tc 
pla e 
iC ma 
turers 


lustry 


ain 
ind 
rite 

ty, 
ork 























Zone melting apparatus of the type used for production of ultra-pure germanium passes ingot through a number of 


‘nduction coils. Process can be used to purify numerous substances. 


Zone Melting Provides 
Ultra-Pure Materials 


Versatile Technique Refines Metals, 


Compounds, Organic Materials 


The “zone melting’ technique 
worked out to produce ultra-pure 
germanium for transistors and recti- 
fiers is turning out to be useful in a 
host of other useful applications. 
And importantly, the process is dis- 
armingly simple, considering that it 
is capable of purifying almost any 
number of elements and compounds 
to a degree never before achieved. 
Used in Production 

Zone melting, conceived four 
years ago by W. G. Pfann of Bell 
Labs, is now in general use produc- 
ing single crystals of germanium to 
a purity better than one part in ten 
billion. This spectacular result is 
achieved by utilizing the principle 
that impurities are not equally soluble 
in the liquid and solid phases of 
the parent substance. As a matter of 
fact, the technique has been familiar 
for generations in such homely ap- 
plications as producing applejack 
by allowing a keg of fermented cider 
to stand out in freezing weather— 
the water freezes around the outside 
of the barrel and forces the solute, 
in this case alcohol, to the center 
where it can be tapped off through 
4 center tube in a much more con- 
centrated form. 

_ Purifying substances by zone melt- 
ing is almost as simple. A long nar- 


APRIL, 1954 


row ingot of impure material is 
passed slowly through an induction 
coil which melts the limited zone of 
the ingot which is inside the electric 
field of the coil. As the ingot is run 
through the coil, the molten zone 
passes along the ingot, picking up 
and holding impurities in solution, 
thus carrying them to the end of the 
ingot where they solidify in the last 
volume to freeze. The degree of 
purification attained by the process 
depends on the number of passes, the 
initial impurity level, the difference 
in solubility of the impurities in the 
solid and liquid form of the parent 
material, and on the length of the 
molten zone. The process is capable 
of removing impurities which either 
raise or lower the melting point of 
the base material, although in the 
case of higher melting point impur- 
ities, the process is somewhat more 
complex and requires more passes. 
Used in Research 

While the process is known chiefly 
for its role in producing germanium 
for semiconductor applications such 
as transistors, it is rapidly gaining at- 
tention in other fields. Metallurgists 
have known for a long time that 
minute trace elements in metals have 
a tremendous effect on physical char- 
acteristics. In order to determine the 





Experimental zone melting furnace 


with a single induction heating coil is 


operated by W. G. Pfann, inventor of 
the zone melting process. Associate, 
W. J. H. Scaff, holds a large single 
crystal of germanium, refined to 
99.99999999% purity. 


basic or inherent characteristics of 
metals, these impurities must be re- 
duced far below the minimum levels 
that can be detected on such sensitive 
devices as the mass spectrograph. 
Zone melting has brought the goal 
of ultra-purity much closer for many 
materials, both organic and inorganic. 
Concentrates Impurities 

The process is also important as 
an analytical tool for isolating trace 
elements which affect the physical 
characteristics of materials, yet are 
present in amounts so small that no 
ordinary analysis can detect them. 
Zone melting solves the problem by 

(Continued on page 222) 





























































News Digest 





Isotopes Go 


Up The Flue 


A series of tests which consumed 
the largest amount of radioactive 
material ever used in an industrial 
testing project has established, once 
and for all, that it is not economical 
to charge blast furnaces with finely 
powdered iron ore. The tests, con- 
ducted by the Ford Motor Co. were 
designed to establish the feasibility 
of using the fine iron powder ob- 
tained from concentration of low 
grade taconite as a blast furnace 
charge. In common practice, the 
powder is briquetted after concen- 
tration. Over 76 tons of radioactive 
iron ore—in powdered and briquet- 
ted form,—were used in the tests to 
trace the flow of iron through the 
blast furnace process. 

The possibility that a large enough 
proportion of iron would be retained 
in the blast furnace to warrant elim- 
inating the briquetting step in ore 
processing had never been thorough- 
ly established, and the tests were 
apparently justifiable on that ac- 
count. The results showed that about 
60% of the contained iron was re- 
tained in the furnaces charged with 
powder, but the 40% waste factor 
was costlier than briquetting. 

Old hands in blast furnace opera- 
tions are probably snorting over the 
results of the tests, as it has long 
been assumed that the strong draft 
of the furnace would blow the pow- 
der out the stack long before it had 
time to be smelted. 

Now that things are straightened 
out, the iron men can stop arguing 
and start designing a different type 
of blast furnace to handle powder or 
think up a cheaper way to briquette 
the powdered concentrate. 


Chlorine Causes 
Stainless Stains 


When phosphoric acid or oxalic 
acid base cleaners are used to clean 
stainless steel equipment, the sur- 


faces should first be thoroughly. 


rinsed with water if chlorides are 
thought to be present. Armco Re- 
search Laboratories have learned that 
a brown-colored etching occurs, 
which is caused by hydrochloric acid 
forming when chlorides and phos- 
phoric or oxalic acid are mixed on 
the stainless steel surface. 
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Shoots steel billets. Cannon-like salt-bath furnaces heat up to 400 stainles Rock 
steel billets simultaneously. The billets are fed at 2300 F to hot extrusion presses in glo 
where they are hot-extruded into tubing or solid shapes. The salt baths are cov are \ 
tained in the circular structure under the barrel-like fume ducts. The billets, which when 
must be heated quickly to prevent grain growth and scaling, are transferred throug) molde 
the bath by means of a carrousel-like mechanism. A 5'4-in. dia billet can be heated lamps 
from room temperature to 2300 F in less than 25 min in the units. Ajax Electric Co, 
Big 
wrap 
can | 
31 ft 
id 700.0 
What They Said...... B 


STANDARDIZATION ‘‘There 
are now 1403 American Standards in 
actual use. Currently on our books 


assumption that the year 2000 wil a 
find our grandchildren looking back gi >!" 
to the mid-century with pity—pit 


there are 339 projects for standards, because of what they regard as the by y 
under which 107 Committees organ- harsh primitive life we lead today = 
ized as ASA sectional committees are .. . Our scientists and technologists IStO 
constantly at work.’—Vice Admiral can look back with pride, but the pa 
George F. Hussy, Jr., Feb. 1954. have barely knocked on the outer orm 
DISCOVERY AND USE “The — door of molecular and atomic undet 

time lag between the acquisition of standing. If we do not miss ou Hi Kha 
new scientific knowledge and its ap- chance, a wonderful world awalls MM fessi 


us.” —H. F. Ford, Director of Deve @® scien 


plication to useful ends is now so 7 
opment, E. I. du Pont de Nemow able 


short that the rate of our techno- 
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Wanted: The Air Force is looking 
for a light weight, high strength hose 
which is resistant to aromatic fuels, 
vet remains highly flexible at tem- 
neratures down to —65 F. Use: in- 
fight refueling with the probe and 
drogue technique. 


Keeps Cool New protective suits 
of glass fiber matting and heat re- 
flecting aluminized glass cloth re- 
portedly give up to five times the 
heat protection of conventional fire 
fighting garments, weigh only 1/5 
as much. 


Rockproof Transparent acrylic res- 
in globes for fluorescent street lamps 
are vandal-proof, will not shatter 
when hit with a stone. Injection 
molded globes cover four six-foot 
lamps. 


Big Stretch The largest stretch 
wrap forming machine now in use 
can handle sheets as large as 6 by 
31 ft, exert stretching tensions over 
700,000 Ib. Machine is run by a 
single operator at a control console. 


Stain-Free Service A public utility 
in Philadelphia is building good will 
by using aluminum wood screws to 
attach exterior meters to homes of its 
customers. The aluminum screws pre- 
vent unsightly rust streaks from 
forming on new house paint jobs. 


Khaki Scientists Over 13,500 pro- 
lessionally trained engineers and 
scientists have been assigned to suit- 
able jobs in army technical services 
aiter their induction. The army pro- 
gram, now five years old, screens out 
inductees with college degrees and/or 
experience in various scientific and 
engineering fields, assigns them to its 
scientific billets. 


Hot and Cold 105 and 155 mm 
artillery shells get sixteen hot and 
cold squeezings. A hot press opera- 
tion readies the billet, two hot ex- 
ttusions form it, and thirteen cold 
drawing passes complete the forming 


Operation. Production rate is 200 per 
Our. 


» 





CoE to think of it, we’re a little amazed 
ourselves at the way Ace engineers can 


y blend the mechanical, electrical and chemi- 


{ cal properties of different rubber and plastic 


\ 


materials. Their aim is always to find the 
one best material for each of your jobs... 
never overdesigned . . . with production 
economy a must. Result: hundreds of tailor- 
ACE® made rubber, plastic, and rubber-plastic 
alloys to choose from . .. plus many unusual 
materials like Ace-Tex pyrobitumens. Ask 
us for anything from rough-ground rods to 
finished molded assemblies. Our facilities 
for molding, extruding, fabricating, and lin- 
ing are among the world’s largest. 





Controlled-property 
compounds meet 
your needs for: 


4s 
MECHANICAL, Ge" 









Always check your ACE 
design engineer’s Handbook 
when selecting materials 
for today’s production and 
tomorrow’s plans. If you 
haven't a copy, write 
today! It’s Free. 


ELECTRICAL, 


CHEMICAL 
APPLICATIONS 


ACE rubber and plastic products 


4 AMERICAN HARD RUBBER COMPANY 
6 93 WORTH STREET + NEW YORK 13, N. Y. 





For more information, turn to Reader Service Card, Circle No. 417 
































































When RCI’s water-soluble PLYopHEN phenolic 


resins are used to bind spun mineral wool into 





blankets, the combination provides an ideal mate. 


rial for home insulation. 





This sound-absorbent, fire-and-moisture-resistant 


insulating medium has sturdiness for enduring 


’ 
There's year round comfort wear, and features light weight, pliability and 


body .. . three aids to easy installation. It insu- 





in homes insulated 


lates so perfectly that homeowners can cool with 


with mineral WOOl and a smaller air-conditioning unit and heat with a 


smaller heating plant. 


ed LYO ad a & Al PLYOPHENS, specially developed for mineral wool 


insulation, are low-cost, heat-and-water-resistant 





binders that cut stack losses and yield a superior 
product with a saving in resin (you use up to 10% 
less PLYOPHEN ). For full details, write... . 
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CHAUNCEY GUY SUITS 





Vice President and Director of. Re- 
earch Laboratory, General Electric 
Co., Schenectady, N. Y. 





A In the course of developing from 
an art into a science, metallurgy has 
accepted contributions from all fields 
{ scientific research. Some of the 
most recent, and perhaps most prom- 
ising, developments in metallurgy 
stem from the esoteric world of the 
solid state physicists. As knowledge 
of the inherent character of materials 

. increases through physics research 
into the realm of super purity and 
crystal structure, many new materials 
will be discovered and used. Dr. C. 
G. Suits is in charge of carrying out 
a large program of physical research 
at General Electric. He takes a long 
range view and speaks confidently. 
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Men of Materials... 


their views on development and utiliza- 


tion of engineering materials in industry 


In this country, the frontiers imposed by geography are gone, 
and in a similar way all over the world, geographical frontiers 
have been disappearing. The frontiers of science and technology 
are being pushed back too, but there is one remarkable difference; 
no one can see the limit to the frontiers of science. Each new dis- 
covery leads to new mysteries, the solution of which leads to new 
discoveries, and so on, ad infinitum. In nearly every direction in 
which the scientist and researcher look, the frontiers appear not 
as boundaries, but as long corridors of many doors, each of which 
opens upon a long corridor of many doors. 

Examples from the field of metallurgy make this clear . . . Only 
a hundred years ago, the metal practitioner was the blacksmith, 
but with the growth of the vast industrial complex symbolized by 
the invention of the steam engine, great developments have come 
in metals and alloys. Today they literally pace our mechanical 
progress in a mechanical age. Yet in spite of the astounding 
progress in adapting the metallic elements of the earth’s crust to 
the physical needs of man, and the impressive science and technol- 
ogy that has built up around this important subject, the whole 
field is even now on the threshold of great new progress based on 
new fundamental knowledge of metals. Old doors have been un- 
locked, and exciting new corridors lead in every direction. They 
will yield new materials and new processes that will effect every 
technological area in which metals play a part. 

.. . One of the very exciting developments in metallurgy has 
just taken place under the heading of “perfect crystals” ... We 
have made in our laboratory some perfect crystals of pure iron... 
that are stronger than any previously known metal or alloy. These 
tiny crystal wires of iron don’t rust at all; the same atomic per- 
fection that gives them strength, prevents oxidation. 

No one knows today how to put these perfect crystals to use, 
and we certainly can’t use them at present to support a suspension 
bridge . . . But, they were only discovered yesterday, and, in time, 
applied science and technology will find a practical use for this 
form of metal, for it provides a new dimension for metallurgy. 

Beyond all the spectacular progress in specific fields of science 
and technology, in metals and alloys, in semiconductors, in elec- 
tronics with all its manifold applications to so many human needs, 
chemistry, biology and in medicine—beyond all of these is the 
most striking fact of all. That fact is that applied science in the 
form of the technological process is an inexhaustible source of 
new wealth. 

Somewhere in the study of mathematics one meets for the first 
time the symbol for infinity—co—as a concept of something im- 
measurably great. The storehouse of nature seems to have that 
infinite dimension. 








































An EF Gas Fired Cylindrical Muffle Continuous Furnace— 
one of numerous sizes and types we have built for 


sintering iron and non-ferrous powder products. 


Check mith 


FOR FERROUS AND NON-FERROUS SINTERING FURNACES THAT 
PROVIDE FOR... 


(a) maximum pounds of quality product per dollar of investment. 
(b) lowest cost per pound for the sintering operation. 
(c) maximum uniformity of size for sintered products. 


Extensive experience in all heat processing phases in connection with powder 
metallurgy has enabled EF engineers to develop equipment for producing some 
really outstanding results. 


We would like to discuss some of our latest 
furnace developments with you, if interested. 
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THE ELECTRIC FURNACE CO. 








Gas-Fired, Oil-Fired and Electric Furnaces 
for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 


WILSON ST. at PENNA. R. R. alten ~ CYheo 


~ 





+. 










- moe 


Canadian Associates ® CANEFCO LIMITED © Toronto 1, Canada 
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Preview | 


The 1954 Metal Powder Show and concurrent annual 
meeting of the Metal Powder Society to be held April 26, 
27 and 28 in Chicago at the Drake Hotel will mark the 


10th Anniversary of the MPA. 


The show will feature the newest developments in 
metal powders, processing equipment and metal powder 
products of leading producers in the field. Displays will 
be located in the Walton Room and in the French Room 
of the Drake Hotel and will be open from 12:00 noon to 
7:00 P.M. on Monday, from 9:00 A.M. to 7:00 P.M. on 
Tuesday, and from 9:00 A.M. to 3:00 P.M. on Wednes- 


day. 


This year, in addition to the three technical sessions 
scheduled to cover the general subject of powder metal- 
lurgy, the meeting will include two separate sessions on 


} 


Monday, April 26 


Registration opens. 


Exhibit opens in French Room and 
Walton Room. 
Exhibit closes at 7 P.M. 


Tuesday, April 27 


Exhibit Opens in French Room and 
Walton Room. 
Exhibit closes at 7 P.M. 


Morning Session 


Chairman: T. L. Robinson, Director, 
MPA; President Powdercraft Corp. 


10:30 
FRICTION AND LUBRICATION IN 

POWDER METALLURGY — Dr. H. 

H. Hausner, Manager of Engineer- 

ing, and Irving Sheinhartz, Senior 

Engineer, Atomic Energy Division, 

Sylvania Electric Products, Inc. 

An analysis of friction occurring 
during the process of compacting 
metal powders reveals five different 
types of friction. Methods for deter- 





APRIL, 1954 


| Program 


1954 Metal Powder Show 
Tenth Annual MPA Meeting 


electronic cores devoted to subjects of specific interest to 
those in this specialized field. These will be held on 
Tuesday and will run simultaneously with the general 


sessions scheduled for that day. 


Two social occasions are planned. A reception includ- 
ing cocktails and buffet supper will be held Tuesday at 
5:30 P.M. Luncheon and cocktails at 1:00 P.M. will 
follow the final technical session on Wednesday. Speaker 
at the luncheon will be Haldon A. Leedy, vice president 
and director, Armour Research Foundation. 

As in the past, the business sessions of the Association 


will be conducted on Monday, April 26. 


mining friction losses are described 
and the application of these methods 
for the evaluation of lubricants is dis- 
cussed. It is shown that a careful 
selection of the type and amount of 
lubricant can be made in order to 
obtain best compacting results. 


11:15 


LUBRICATION PRACTICES WITH 
METAL POWDER BEARINGS—H.D. 
Krummell, Chief Engineer, Chi- 
cago Div., Socony-Vacuum Oil Co., 
Inc., and ]. R. Hicks, Headquarters 
Staff Engineer, Socony-Vacuum Oil 
Co., Inc. 


Four phases of the lubrication of 
sintered metal-powder bearings are 
discussed: Initial impregnation with 
oil, re-oiling before installation, lu- 
brication in service, and cleaning and 
re-oiling used bearings. Lubrication 
principles, oil characteristics, and the 
effect of oil additives are considered. 
Means for re-lubrication in service 
are illustrated. 


Afternoon Session 

Chairman: P. E. Weingart, Director, 
MPA; Manager, Metal Powder 
Sales, American Metal Co. 


A detailed program of the meeting, including short 
abstracts of the technical papers and a list of exhibitors 
for the Show is given below. 


All General Sessions will be held in the Grand Ballroom of the 
Drake Hotel. Electronic Core Session will be held In Room M-(8. 


2:00 
THE NON-DESTRUCTIVE TESTING OF 

SINTERED Brass Parts — Julian 

Rossnick, Frankford Arsenal. 

Description of newly developed 
method for 100% non-destructive 
testing of sintered brass parts for use 
in inspecting brass rotors. 

2:45 
EXPANDING FIELD OF APPLICATION 

OF METAL POWDER PARTS IN THE 

AUTOMOTIVE INDUSTRIES—]ose ph 

Geschelin, Detroit Editor, Auio- 

motive Industries. 

One of the largest and perhaps the 
original user of metal powder parts 
is the automotive industry. The au- 
thor describes in detail the nature of 
the parts being used in today’s auto- 
mobiles as well as those applications 
unique to powder metallurgy includ- 
ing the newer metallic friction mate- 
rials and special high density tung- 
sten-nickel-copper parts. 


3:30 

AIRCRAFT APPLICATIONS FOR Pow- 
DER METALLURGY PRODUCTS— 
William H. Woodward, Chief, 
Propulsion Div., National Ad- 


(Continued on next page) 



























ELECTROLYTIC IRON SINTERINGS 


* increase output 
































* reduce production costs 
* improve product quality 
* lengthen product life 


OT 





Electrolytic iron powder, as produced by Plastic using Plastic Metals electrolytic iron powder with ey 
Metals, is ideally suited for compacting parts where continued success. Dei 
strength, precision, finish and high resistance to Your products may offer opportunities for the "0 
wear are prime requirements. profitable use of electrolytic iron powder or other esses 
Examples shown on this page illustrate just a few types of metal powders in the making of parts, powd 
applications where sinterings made from Plastic We can put you in touch with reliable and fully — 
Metals electrolytic iron powder have proved to be experienced fabricators who will be glad to consult me 
advantageous cost-wise, production-wise and qual. with you and help you to determine whether metal oe 
ity-wise. Many other prominent manufacturers are powders are applicable. the a 
Even 
5:30 
IMPELLER BLADES made by AIRPLANE CONTROL MO- Recep 


Presmet Corporation for fly- 
wheel of Westinghouse 
“Waste-Away” garbage dis- 
poser. Electrolytic iron pow- 
der sinterings replaced former 
alloy castings. Costly machin- 
ing eliminated and product 
life increased substantially. 


TOR POLE PIECE of electro- buf 
lytic iron powder made by 

Moraine Products Division of 

General Motors Corporation. 

This part required powder of 9:0 
extreme purity and softness “ " 
for magnetic properties. Elec- Exhil 
trolytic iron powder provided . W: 
a high quality product with Exhil 
reduced production costs. 








Mor 

e Chait 

M 

PRODUCTS ARE SHOWN ACTUAL SIZE FS 
MODEL LOCOMOTIVE HEAVY DUTY AIRCRAFT 

GEARS AND CURRENT INSTRUMENT GEAR made il 

COLLECTOR ROLLERS made of electrolytic iron powder by HI 

of electrolytic iron powder by Pow-Met Industries, Inc. Note M 

The Lionel Corporation. Re- bent specimen demonstrating 
quirements—uniform high pur- toughness and ductility prior 
ity for electrical conductivity to heat treatment. After heat 
and toughness to withstand treatment, they are capable 
hard wear. High density for of obtaining physical charac- 

gears. Precision, longer life teristics equivalent to heat- Exhi 
and lower cost achieved. treated steels. Observe pre- 

cision of fine teeth. Allo 

Amy 

Ant: 

0! 

C 

Balc 

Bi X% ri C 

=e aN aah — ch 

ll DIVISION OF THE NATIONAL RADIATOR COMPANY a Col 

JOHNSTOWN, PENNSYLVANIA East 

Eks' 

Write to Plastic Metals for further information on Elec 


the successful usage of electrolytic iron powders. 


For more information, turn to Reader Service Card, Circle No. 473 
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visory Committee for Aeronautics. 
The applications of the powder 
metallurgy in airframe and aircraft 
ngine parts are discussed. The im- 
of this method of fabrica- 
stressed in relation to new 
ry high temperature materials. 
trength values are listed for 
ninum alloy (SAP) and sev- 

ral cermet compositions. 


WDER METALLURGY VERSUS 
OTHER PRECISION FORMING 
MretHops—Charles S. Schroeder, 
Manager-Director, Research and 
Development Div., Yale & Towne 
Manufacturing Co. 

Listed here are the various proc- 
esses of precision forming metal 
powder parts. Advantages and dis- 
advantages are outlined. The specific 
process Of making metal powder 
parts is described and details are 
given showing the characteristics 
that make the process attractive from 
the user's shaheliptine. 


Evening Reception 

0:30 

Reception, including cocktails and 
buffet supper. 


Wednesday, April 28 
9:00 


Exhibit opens in French Room and 
Walton Room. 
Exhibit closes at 3 P.M. 


Morning Session 

Chairman: G. A. Roberts, Director, 
MPA; Vice President, Vanadium- 
Alloys Steel Co. 


10:00 
[HE MANUFACTURE OF SHEET 
METALS FROM METAL PowDER— 


| list of 


Exhibitor Booth No. 


Alloy Metal Powders, Inc... .9 
Amplex Div., Chrysler Corp.5,6 
Antara Chemicals, Sales Div. 

of General Aniline & Film 


Corp. poe pes 3 ea ae 7 
Baldwin-Lima-Hamilton 

Corp. MAM 4 40 ee «3d « 32 
Chicago Powdered Metal 

Pro@ucts Gp. ..us...... 28 
Colonial Alloys Co........ 27 


Easton Metal Powder Co.. . 25.26 
Ekstrand & Tholand, Inc...11 
Electric Furnace Co......... 4 


W. D. Jones, Consulting Metal- 
lugist, Powder Metallurgy, Ltd., 
London, England. 

There is increasing interest in the 
subject of ‘powder extraction metal- 
lurgy,’”’ a title which the author has 
coined to describe the extraction of 
metals from their ores developing a 
metal powder as a finished product 
Instead of melting such powders it is 
more economic to use recently devel- 
oped methods of directly rolling 
them to sheet or rod. Rolling proc- 
esses of this type are described and 
costs discussed. Methods of manu- 
facture of sheets in heat resisting 
alloys using a new powder flame 
spraying gun are also described. 


10:45 
CARBIDE FLAME-PLATING IN Pow- 

DER METALLURGY—M. A. Teter, 

Development Engineer, Speedway 

Laboratories, Linde Air Products 

Co. 

The flame-plating process is a 
method of applying tungsten carbide 
in layers of two to ten thousandths 
on most any base metal. A 2 to 5 
micro inch finish can be obtained by 
grinding and lapping. By flame- 
plating, it is now possible to combine 
a hard wear resistant coating with 
desirable base metal characteristics, 
such as toughness, conductivity, low 
weight, low inertia, coefficient of ex- 
pansion. 


11:30 


SEMI-FORMED DRAWING STOCK BY 
POWDER METALLURGY Robert 
Steinitz, Research Supervisor, 
American Electro Metal Corp. and 
Frank Zaleski, Metallurgist, Frank- 
ford Arsenal. 

The iron powder for the produc- 
tion of cartridge cases is selected con- 
sidering the required properties in 


Exhibitors 


Exhibitor Booth No. 


Federal-Mogul Corp. ..... 17 
Glidden Co., Chemicals- 

Pigments-Metals Div. .. . 22 
Charles Hardy, Inc........ 20 
Harper Electric Furnace Corp.8 
Hoeganaes Sponge Iron 

2 Se ee Ae eee 10 
Kux Machine Co........... 1,21 
Lindberg Engineering Co.. .15 


MATERIALS & METHODS... 23 


Metal Hydrides, Inc....... 34 
Metals Disintegrating Co., 
BN Be haben cents ees 29,30,31 






the sintered piece. Preforms in the 
shape of cups are molded, sintered, 
coined and resintered to supply 
pieces which are suitable for drawing. 
Drawing experiments are performed 
at Frankford Arsenal. Raw Material, 
production conditions and equipment 
necessary will be discussed, as well 
as the properties of the finished part 


Luncheon 


1:00 

Luncheon. Speaker: Haldon A. 
Leedy, Vice President and Direc- 
tor, Armour Research Foundation. 





Electronic Core Session 
Tuesday, April 27 


Chairman: W. E. Cairnes, Di- 
rector, MPA; President, 
Radio Cores, Inc. 


Morning Session 

METHOD OF DETERMINING 
TEMPERATURE OF COEFFI- 
CIENT OF ELECTRONIC CORE 
MATERIALS—Richard H. 
Rodrian. 

SOME ELECTRONIC APPLICA- 
TIONS OF IRON POWDER 
Cores—David M. Hod gin. 


Afternoon Session 

THE APPLICATION OF METAL 
POWDER ASSOCIATION CORE 
STANDARDS AND DATA 
SHEETS—Lester M. Becker. 

THREADED IRON CoREs: USES 
AND APPLICATIONS— Panel 
Moderator: Richard D. 
Ponemon. 

Panel: L. D. Andrews, Hugh 
T. Blair, William W. Bosse, 
F. Edwards, R. Fetzner, Sid- 
ney Lowenberg, Jay Sebesky. 











Exhibitor Booth No. 
National Carbide Die Co... .2 
New Jersey Zinc Co....... 16 


Plastic Metals Div., 
National Radiator Co... . 36,37 


Powder Metallurgy Ltd...... 3 

Precision Metal Molding 
| Eee ree eee 35 

Radio Cores, Inc.......... 33 


F. J. Stokes Machine Co... .12,13,14 
Trifari, Industrial Div.....19 


Yale & Towne Mfg. Co., 
Powdered Metal Products 
aw s< oe Sua bese es 18 
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\" LEBANON there are electric furnaces capable 


of melting up to 8500 pounds— induction fur- 


naces with 2000-pound maximum capacities. Here, 
too, special Swiss* molding and production processes 
are combined with the finest in American methods 
and procedures. The CENTRI-DIE* process for making 


centrifugal castings in permanent molds—a process 


These are the 


7 working with the 


to make your 


& = 
Bs 
‘¥ 
= 2 . 


introduced in this country by Lebanon—provides 
the highest quality castings for difficult corrosion 
and heat resisting services. Pattern-making, core- 
making, heat-treating, finishing and cleaning com- 
plete the picture of equipment that produces Lebanon 
CIRCLE © castings. 


But equipment is not the whole story. Lebanon 





CARBON, SPECIAL ALLOY AND STAINLESS STEEL CASTINGS 
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STEEL FOUNDRY 
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— One Point of View 


Tell The World About Your Technical Progress 


There is considerable reason to ponder 
over the opposing points of view to be found 
among many of our large companies in their 
policies regarding the release of technical in- 
formation. Some companies encourage their 
engineers to write and publish papers and 
articles dealing with developments they have 
worked on. In fact, these companies spend 
rather large sums of money to assist engi- 
neers in such writing and even help in 
finding publishers for their work. Other 
companies take just the opposite position. 
No one is permitted to publicize anything 
that goes on within their organizations, un- 
less it might be that Joe Doakes has been ap- 
pointed district sales manager in Waukesha. 

There doesn’t seem to be a good answer 
for the latter attitude other than selfishness. 
On the other hand, there are several reasons 
why a company should share its knowledge. 

Here are some: 

1. It is important that there be a constant 
interchange of ideas among technical people 
in order that all might progress. It is pos- 
sible that competitors might benefit from 
reading about what a progressive company is 
doing, but there will be a lag of many 
months. Too, reading about what you do 
does not mean that a rival company is going 
to copy your method immediately. Thus the 
disadvantage is minor, if indeed, it is a dis- 
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advantage. On the plus side, release of in- 
formation is likely to stimulate others to tell 
what they know. 

2. Most engineers get little recognition 
for their work outside of their own com- 
panies, and sometimes not even there. An 
opportunity to have their work publicized 
will permit engineers to attain the respect 
and recognition they merit. Such respect can 
be important in company human relations. 

3. Company reputation built on sound 
engineering developments is a valuable sales 
asset whether the product be of an industrial 
type. or strictly for the consumer market. It 
is interesting to note that the two automobile 
manufacturers that dominate the field are 
most free in divulging technical information. 
And, aircraft companies who never hope to 
sell to anyone but government are eager to 
build their reputations through engineering 
articles in technical publications. 

There are other advantages which could be 
cited, but the three listed are sufficiently im- 
portant to merit consideration. Too many 
companies seem to feel that the release of an 
elaborate financial report constitutes a public 
relations program. Technical public relations 
might not be spectacular, but it is sound. 


LC Mh. Verkod 
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Offers economies and uniform density in 


large parts made with heavy powders 


Is being used 


to form tungsten carbide bullet cores. 


by ROBERT C. LINDBERG, Chief Development Engineer, Firth Sterling Inc. 


@ A MAJOR LIMITATION of powder 
metallurgy has been the difficulty of 
making large parts with uniform 
properties throughout. The density 
of a deep compact formed on an 
automatic press is markedly higher 
at the ram face than at the opposite 
face. Compacts made by hydrostatic 
pressing are more uniform but must 
be shaped or machined with resultant 
waste of powder and high labor cost. 
Hot pressing produces a shaped, uni- 


form compact but requires a separate, 
costly graphite mold for each part 
made. 

Many of these drawbacks seem to 
have been overcome in a new method 
known as centrifugal compacting. 
Now being used successfully in the 
production of 4-lb tungsten carbide 
bullet cores, the new technique seems 
to offer promise for many similar 
applications. 

In centrifugal 


compacting the 





ROTARY LOADING TABLE where bullet core molds are charged automatically. 





THE CENTRIFUGE is shown here with one of the four mold carriers raised and ready to 
receive two charged bullet core molds. 


charged molds are whirled a: 

a circle at spec ds approach 

mph. Centrifugal force pu 
powder toward the perimeter of the 
circle. The theory is that, since cep 
trifugal force acts directly on eac| 
individual grain of powder, the 
inter-particle friction that limits the 
effectiveness of other compacting 
techniques is at least partially over. 
come and the grains are freer to flow 
in directions. angular to the lines of 
force. 

The pressures achieved in centrifu. 
gal compacting do not approach the 
pressures normally used in pressing 
tungsten carbide. Centrifugal com. 
pacting involves pressures on the 
order of 2 tons per sq in., whereas 
normal compacting pressures fot 
tungsten carbide range from 12 to 
15 tons per sq in. Although the 
surface of a green compact made on 
the centrifuge seems to be equivalent 
to that made by a press, micro- 
examiniation proves the pressed com. 
pact smoother. However, there is no 
significant difference in surface finish 
between compacts made by the two 
methods after sintering. 

Since the amount of shrinkage 
during sintering depends inversel} 
on the density of the green com 
pact, compacts made on the cen 
trifuge shrink considerably mort 
than compacts made by a press, and 
molds must be designed accordingly 
The size of the final sintered piec« 
can be closely controlled by adjusting 
the speed of the centrifuge. In order 
to compensate for the smaller force 
exerted on the powder travelling the 
inner or smaller circles, a free disk 
of carefully calculated weight 1s 
placed at the inner end of the mold 
to add its own radial force to that 
of the powder. 


Limitations 


Final sintered densities and 
strengths achieved in parts made by 
centrifugal compacting appear to be 
equivalent to those achieved by other 
methods. Despite the advantages 0! 
greater uniformity and lower cost, 
however, the method has important 
limitations. 

First, it is not suitable where ¢x- 
treme pressures perpendicular to the 
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radial force are needed. This 
seem to eliminate parts with 
abrup changes in cross-section. The 
simple shape of a bullet core is 
almost an ideal application. Further 
work will be needed to determine 
how much more complex a cross- 
section can be handled successfully. 

Second, the centrifugal technique 
does not seem to be adapted to parts 
having extremely small cross-section, 
ie, on the order of 14 in. Such 
parts are more porous after sintering 
than those made by other compacting 
methods. Porosity decreases as cross- 
section increases; this is probably 
due to the diminishing effect of mold 
wall friction as the proportion of 
wall surface to volume of powder 
decreases. 


WUU! 


It is possible that centrifugal com- 
pacting can be extended to materials 
other than the heavy carbides. It is 
important to realize, however, that 
the effectiveness of the method de- 
pends on the density of the powder. 
With rotational radius and speed 
constant, the compacting force ex- 
erted is directly proportional to pow- 
der density. Therefore, the method 
could be expected to prove less 
effective with the lighter metallic 
powders, 

Nor is it likely that the size of 
parts to be centrifugally compacted 
can be increased appreciably. The 





Process Developed 
in Sweden 


Although the centrifugal 
compacting process described 
in this article was developed 
by Firth Sterling engineers, a 
later investigation showed that 
the principle had already been 
patented by Sandvik Steel 
Works Co. of Sweden. An 
agreement was reached with 
that company before the cen- 
trifuge was built. The ma- 
chine now being used in pro- 
duction was designed and con- 
structed in conjunction with 
Sharples Corp., a company 
with wide experience in the 
manufacture of centrifuges. 
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for Producing Metal Powder Parts 


size of the rotor, as well as its speed, 
is limited by safety considerations to 
a range in which the operating 
stresses at the rim do not exceed the 
strength of the rotor material. 


How Cores Are Made 


The mold for the bullet core is 
made of aluminum in four sections 
which are closely machined. The 
cavity is made larger than the core 
to allow for shrinkage that occurs 
during sintering. The outside sur- 
faces of the aluminum mold sections 
have a continuous taper to allow 
subsequent press fitting of the seg- 
ments into a steel cylinder with 
matching internal taper. The mold 
segments are assembled in the steel 
backing cylinder and the assembly is 
placed in one of the nine positioning 
tubes on a rotary table. With the 
table indexing automatically every 
40 sec, the mold assembly passes 
through three loading stations. At 
the first station a hydraulic ram firm- 
ly presses the mold segments into 
the steel cylinder. At the second 
station a pre-weighed charge of pow- 
der is poured into the mold and 
tamped. At the third station a 
weighted disk or plunger is placed 
in the mold and lightly pressed into 
position. In addition to compensat- 
ing for the lower centrifugal force 
at the back of the mold, the plunger 
squares off the back of the core and 
thus avoids the need for subsequent 
shaping. 

The centrifugal compacting ma- 
chine has a rotor 44 in. in dia and 
10 in. high made from a solid 
cylinder of aluminum. The rotor 
contains four machined cavities, each 
containing a mold carrier capable of 
holding two bullet core molds; thus, 
eight cores can be pressed simultane- 
ously. Charged molds are inserted 
in the mold carriers which are then 
lowered into the rotor cavities. The 
mold carriers operate on hydraulic 
lifts to ease loading and unloading 
of the rotor. 


The aluminum rotor is mounted 
on a 21/,-in. dia steel shaft supported 
by a bearing housing. The whole 
assembly rests on a steel tripod, each 
leg being spring-suspended. The 
rotor is belt-driven from a 40-hp 


motor-which uses direct current sup- 
plied by a motor generator set. An 
elaborate power control panel makes 
it possible to adjust rotor speed, time 
needed to attain speed, time at speed 
and braking time. The charged rotor 
is started and gradually raised to the 
selected compacting speed. It is held 
there until automatically engaged by 
the brake and gradually brought to 
a stop. The complete cycle requires 
about 6 min. Rotational speeds 
range from 1800 to 2600 rpm, so 
the outer rim of the rotor may attain 
a speed up to 300 mph. Without 
braking, about 30 min or more 
would be needed to stop the rotor. 

After compacting, each mold is 
removed from the rotor and placed 
in a stripping fixture. A horizontal 
hydraulic ram presses the four alumi- 
num mold segments containing the 
compact from the tapered steel cylin- 
der. The segments are then lifted 
from the compact, and the bullet 
core is ready to be sintered. 


Safety Precautions 


It is clear that the large diameter 
of the rotor and the high rotational 
speeds make centrifugal compacting 
a potentially hazardous method. 
However, construction of the ma- 
chine was well-engineered and ex- 
treme care is exercised by the opera- 
tors. In addition, elaborate safety 
devices have been adopted. A ring 
of steel surrounds the rotor, and the 
entire operation is segregated by 
concrete block partitions. A sliding 
steel door provides entrance through 
the concrete wall. When the door 
is open the rotor will not start, but 
it opens automatically when the rotor 
stops. A thermocouple in the bear- 
ing housing reacts to any undue rise 
in bearing temperature by cutting 
off the power and engaging the 
brake. The rotor will not start unless 
the mist oiler which lubricates the 
bearings is in operation. Another 
device limits vibration to a previous- 
ly selected frequency; if this fre- 
quency is entehea the rotor begins 
to decelerate. All precautions, as 
well as the proper sequence of opera- 
tions, are described in a manual 
supplied to the operators who are 
thoroughly trained beforehand. 
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without impregnation, show pitting after 


mospheric exposure. 


Fig 1—Sintered iron adding machine parts, cadmium plated 
10 days at- 






atmosphere. 


Fig 2—-Sintered iron adding machine parts, plastics-impregnated before 
cadmium plating, show no corrosion after 5 months exposure to the 






Infiltration Improves Properties 
of Metal Powder Parts 


by JOHN L. EVERHART, Associate Editor, Materials & Methods 


Infiltration of metal powder skeletons is rapidly growing 
as a method of producing strong metal powder parts. 


@ THE DENSITY OBTAINED in form- 
ing metal powder parts at a reason- 
able pressure, ranges from about 65 
to 85% of theoretical density. There 
are several methods of obtaining 
higher densities. These include com- 
pacting under greatly increased pres- 
sures, forging, hot pressing, coining 
and infiltration. All of these methods 
excepting infiltration imcrease the 
density by closing the pores. In in- 
filtration, however, advantage is taken 
of the porosity to introduce another 
material which fills the pores and in- 
creases the density by this means. 


The mechanical properties of a 
metal powder compact are closely re- 
lated to the relative density because 
pores act as internal notches. By the 
elimination of porosity, considerable 
improvement in strength and duc- 
tility can usually be obtained. Thus, 
in the formation of iron-copper com- 


pacts, pressures of about 25 tons 
per sq in. can be used to form the 
iron skeleton. This skeleton after 
infiltration with copper has been 
found to be at least as strong as a 
medium carbon steel compact pressed 
at 60 tons per sq in., sintered, re- 
pressed and resintered. 


For the successful infiltration of 
porous compacts with metals, certain 
conditions must be met if optimum 
results are to be obtained. The melt- 
ing points of the two metals should 
be as far apart as possible, limited 
solubility is advantageous, and inter- 
mediate phases should be limited as 
they can hinder the pong of in- 
filtration. In the infiltration opera- 


tion, the temperature should be main- 
tained as close to the melting point 
of the infiltrant as possible to pre- 
vent washing, the time should be 
short to minimize alloying, and 


oxide skins must be avoided. 

The nature and degree of improve 
ment obtained by infiltration depends 
to a certain extent on the characteris- 
tics of the skeleton and the infiltrant. 
There are a number of possible 
relations between these materials, 
1)if no solubility and no wetting 
occurs, the product has a duplex 
structure and the properties are de- 
pendent upon the relative a 
of the two materials, 2) if wetting 
occurs but there is no mutual solu- 
bility, the structure is again duplex 
and the properties are not changed 
greatly and 3) if wetting and solu- 
bility exist, the product is capable 
of developing good mechanical prop- 
erties which, in systems having 
limited solubility, can often be im- 
proved by precipitation hardening 
heat treatments. 


No Wetting or Solubility 


This is the case when a porous 
compact of iron, for example, 1 
infiltrated with a plastics material. 
With an infiltrant of this type there 
is no significant improvement in me- 
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chanical properties of the compact 
even though the pores are filled. 
The practical value of impregna- 
tion with a plastics material is the 
elimination of internal pores in 
which corrosion can occur. Another 
advantage is the improvement of 
pressure tightness. 

Thus in plating, pores are dis- 
advantageous because the cleaning 
solution can penetrate them and may 
react either with the metal or with 
trapped gases to produce salts having 
a greater volume than the pores. This 
material exudes, interferes with plat- 
ing and produces an unsightly surface 
appearance, 

To eliminate porosity, compacts 
are impregnated commercially with a 
thermo-setting polyester-styrene co- 
polymer using a combination pres- 
sure-vacuum process. After polymeri- 
zation, the plastic is non-corrosive to 
the metal, inert to most chemicals 
and can withstand temperatures rang- 
ing from —75 to 400 F. The im- 
pregnant makes the compacts pres- 
sure tight for pressures up to at 
least 5000 psi. Impregnated and 
polymerized compacts can be plated 
as readily as the same metal in 
wrought form. 

Self-lubricating bearings have been 
produced by impregnating a porous 
metal shell with polytetrafluoroethy- 
lene. This plastic has the advantage 
of a low co-efficient of friction but 
has poor thermal conductivity and 
dimensional stability. These disad- 
Vantages are overcome by impregna- 
tion. 

The infiltration of oxides such as 
alumina with liquid metals to form 
cermets is another example of a sys- 
tem in which neither wetting nor 
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solubility occurs. 
Wetting but No Solubility 


A system of this type probably 
represents the first application of in- 
filtration to powder metallurgy. In 
the electrical contact field, composite 
contacts have been produced for 
many years from tungsten or molyb- 
denum compacts infiltrated with cop- 
per or silver. 

Both tungsten and molybdenum 
are excellent contact materials because 
they are resistant to mechanical wear, 
to losses due to arcing, and to metal- 
to-metal sticking under contact pres- 
sure. However, the resistance to 
sticking is the result of the formation 
of oxide films, and the high re- 
sistance of the films limits the use 
of pure tungsten or molybdenum to 
high voltage service. To use the 
excellent contact properties of these 
metals at lower voltages, a combina- 
tion with high conductivity metals 
such as silver or copper is necessary. 
Since these refractory and conductive 
metals do not form alloys, combina- 
tions are made by powder metallurgy 
processes. 

The process consists of pressing 
and sintering the tungsten or molyb- 
denum compact into a porous skele- 
ton which can be either the final 
form or a blank, and impregnating 
with either silver or ae. Since 
there is no solubility, dimensional 
accuracy can be maintained. Generally 
the impregnant ranges from 30 to 
60% of the composite material. After 
impregnation, the composite can be 
worked into final form by forging, 
extruding or other methods, if de- 
sired. 

Another application of this kind 























Fig 6—Comparison of infiltrated and cemented (sintered) 


titanium carbide. Bottom—Nickel cemented 


titanium 


carbide, 63,000 psi modulus of rupture and '/2-deg 
bend angle at 1800 F. Top—Nickel alloy infiltrated 
titanium carbide, 73,000 psi modulus of rupture and 


48-deg bend angle at 1800 F. 





Fig 3—Typical jet engine compressor blades made by 


infiltrating iron skeletons with copper. 








Fig 5—Cold bend test shows ductility of jet engine 
compressor blade of iron infiltrated with copper. 


is the production of steel-backed 
bearings. These bearings have been 
produced for some years by sinter- 
ing a porous layer usually consisting 
of about 50% copper and 50% 
nickel on a steel sheet. The =. 
brazes the nickel to the steel and a 
strongly adhering skeleton results. 
After sintering, the pores are im- 
pe with lead or a high-lead 
aring alloy. Suggestions have been 
made that suitable bearing alloys 
can be obtained by impregnating iron 
skeletons with lead or lead-tin alloys. 
Among other suggestions have been 
the infiltration of iron compacts with 
lead or tin to increase the density, 
improve the corrosion resistance and 
increase the ease of plating. 
Impregnation of austenitic stainless 
steel skeletons with silver has also 
been proposed. The silver does not 
alloy with the steel but strengths of 
40,000 to 50,000 psi and elongations 
of 10 to 12% have been obtained in 
these composite materials. 
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Fig 7—Effect of degree of infiltration of 
iron powder compacts with coppor on ten- 
sile strength. Figures on curves indicate 


iron compact density. 


Wetting and Solubility 


In these systems, of which iron 
infiltrated with copper is the most 
important commercially at present, it 
is possible to produce a structure 
having excellent mechanical proper- 
ties which in some cases can be 
improved by precipitation hardening. 

For the preparation of suitable 
porous bodies, iron powder can be 
mixed with stearates and pressed at 
about 25 tons per sq in. To produce 
steel compacts, graphite can be sub- 
stituted for the stearates. Upon sin- 
tering, a density of 60 to 85% of 
theoretical is obtained and a system 
of interconnected pores is formed 
which is suited for impregnation. 

About 8% iron is soluble in cop- 
per and impregnation with pure cop- 
per produces rough surfaces of poor 
appearance and some rounding of the 
edges due to alloying. However, this 
effect can be overcome to a large 
extent by using a copper alloy as the 





SINTERED 
PREFORM 


liquid medium. At present, iron 
skeletons are often impregnated with 
a copper-iron or copper-iron-man- 
ganese alloy and the residual porosity 
is reduced to less than 4% by this 
means. Copper impregnated iron has 
a tensile strength in the range 50,000 
to 60,000 and elongations of 14 to 
30% betore precipitation hardening. 
After precipitation hardening, the 
strength may be above 100,000 psi 
with elongations up to 8%. These 
results are superior to those obtain- 
able by pressing and sintering mix- 
tures of powder of the same com- 
position. 

One of the outstanding applica- 
tions for iron impregnated with cop- 
per is the stator blade for jet engine 
compressors. Well over 10,000,000 
of these blades have been produced. 

These blades are produced by 
molding iron powder into a preform, 
sintering and coining to the exact 
dimensions required which include a 
thin trailing i and a thicker lead- 
ing edge. The porous blade is in- 
filtrated with approximately 20% of 
a copper alloy to practically theoreti- 
cal density and given a precipitation 
hardening heat treatment. The re- 
sulting blade has a specified mini- 
mum tensile strength of 90,000 psi 
and an elongation of 8%. Further 
developments in this blade in the 
direction of obtaining increased 
strength are in progress and tensile 
strengths of 150,000 psi with elong- 
ations of 5% have been reached. 

Among the advantages claimed for 
the infiltrated blades are elimination 
of heavy forging equipment, ex- 
tended die life, lower scrap loss 


and the use of less highly skilled 
labor. The composite blades can be 
nickel or chromium 
soldered or brazed. 


plated, soft 





Fig 4—Jet blade nozzle vanes made from infiltrated titanium carbide. 
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Iron parts infiltrated with Ipper 
are used also for structural! parts 
such as washing machine gears 

Stainless steels have been used , 
the skeleton material with copper an 
various copper alloys as impregnants 
The infiltration of a stainles 
with silver has been mention 
similar work has been done on | 
stainless steel-copper combination 

In this development copper was 
infiltrated into austenitic stainless 
steel skeletons. By sintering the con 
pact before infiltration, strengths of 
100,000 psi and elongations of 5 to 
6% were obtained. Since these ma. 
terials are soluble to some extent, the 
strength values are considerably bette: 
than those obtained with the stainless 
steel-silver combination. 

Among other developments is th 
infiltration of refractory carbides with 
various high temperature alloys to 
develop new high temperature ma 
terials. Porous titanium carbide com 
pacts infiltrated with high tempera 
ture nickle or cobalt base alloys have 
shown excellent strength combined 
with notable ductility and impact re 
sistance at temperatures up to L180 
F, They have also exhibited satisfac- 
tory resistance to oxidation up to this 
temperature. Impregnated titanium 
carbide parts of this type have had 
transverse rupture strengths up to 
300,000 psi at room temperature and 
up to 150,000 psi at 1800 F. At room 
temperature, similar parts have hac 
impact strengths of 10 ft-lb as 
mined on an unnotched Izod ba: 
which compares with 3 to 3.5 ft-Ib 
for cemented titanium carbide of the 
same composition. 

In 100 hr stress rupture tests, in 
filtrated titanium carbide parts have 
had strengths of 38,000 psi at 1600 | 
and 16,000 psi at 1800 F. These 
contrast with 21,000 psi at 1600 F 
and 11,300 psi at 1800 F for the best 
cast superalloy now in use in jet 
engine components. 
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Tensile properties vs. temperature of A-110AT titanium annealed 
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Rupture curves of A-110AT and RC-70 titanium annealed sheet. 


by G. E. HUTCHINSON, D. W. KAUFMANN, and R. C, DURSTEIN, Rem-Cru Titanium, Inc. 


® COMMERCIAL PURE TITANIUM is 
readily weldable, but the available 
titanium alloys have given brittle 
welds. Recently, a weldable titanium 
alloy, Rem-Cru A-110AT, was intro- 
duced which combines high hot 
strength and good ductility with its 
ability to be welded. 

Of the three basic types of tita- 
nium alloys—alpha, beta, and com- 
bined alpha-beta—only the last men- 
tioned type has been produced com- 
mercially. Since the alpha alloys 
promised good weldability, high hot 
strength and toughness, there has 
been considerable effort in the in- 
dustry to develop a suitable alloy of 
this type. The promise of high tough- 
ness, hot strength and weldability has 
been realized in Rem-Cru A-110AT. 
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New Weldable Titanium Alloy 


@ Is first commercial alpha type titanium alloy 
® Has high hot strength and ductility 


Composition 


The nominal composition of A- 
110AT is 5% Al-214% Sn, with a 
total interstitial content of about 
0.2%. Aluminum has proven to be 
an excellent alpha alloying addition 
because it: 1) promotes good hot 
strength, 2) preserves weld ductility, 
3) raises the beta transus, thus in- 
creasing oxidation resistance and al- 
lowing higher hot working tempera- 
tures, 4) is low in density, 5) is low 
in cost, 6) is strategically available. 

Titanium-aluminum alloys, how- 
ever, cannot be readily fabricated by 
production practices above about 6% 
aluminum content. Tin, when added 
at an aluminum alloy level where 
satisfactory fabrication is obtained, 


improves the strength without affect- 
ing fabrication characteristics to any 
great degree. In addition, tin pos- 
sesses the following advantages: 1) 
high alpha solubility (approximately 
18%), 2) low vapor pressure, there- 
fore alloying with titanium without 
appreciable evaporation, 3) preserves 
weldability, and due to above men- 
tioned low vapor pressure, will not 
evaporate during welding, 4) in- 
creases hot strength slightly, and 5) 
ample tin will be available even dur- 
ing an emergency. 

Since tin is substantially heavier 
than titanium, its effect on the den- 
sity of titanium alloy might be con- 
sidered a disadvantage. This has not 
proven to be the case for A-110AT. 
The addition of 214% Sn to a Ti- 
5% Al alloy raises the density from 
4.42g/cc to only 4.44g/cc, still less 
than that for pure titanium (4.52- 


g/cc). 











































































Properties 


Tensile Properties—The _ tensile 
properties of 1/10 to \%-in. sheet 
produced recently average 110,000 
psi yield strength, 116,000 psi ten- 
sile strength, 18% elongation, and 
40% reduction of area. 

As shown in the figure, the 
strength is 15,000-20,000 psi higher 
at —80 F with only slightly lowering 
of elongation and reduction of area. 
































































































































Endurance Properties 5 
= 
| Endurance | Strength . 
| _Notch Limit | Reduc- 3 
Specimen | Severity |R=-+0.25| tion 
107 cycles | Factor 
Unnotched 98,000 
Notched K, = 2.0 63,000 1.55 
- The | 
Notched K, = 4.0 36,000 2.70 allo 
unantched eudevenss thal Inert-gas-shielded metal arc welding shown here being used on aluminum also produces 
Ki = wisn 5 IS ‘ : . P 
noiched endurance limit at same ‘‘R’”’ and life sound welds in the new titanium alloy. late 
si0n 
; ; With rising temperatures, the unn 
Comparative Properties of A-110 AT and Other Materials strength drops off steadily to about 859 
| : i ) 55,000 psi yield strength at 600 F, f 
| | Unnotched and to 25,000 psi at 1200 F. Elonga- not 
| | Fatigue tion and reduction of area remain fati 
Material | Tensile Str, | Yield Str, | Elong, Strength at fairly constant up to 1000 F. after 110 
Psi Psi | %Y% R = + 0.25 . ° ° SAI 
| 107 cycles which both increase rapidly. y 
Tensile properties of bars and tha 
forgings are similar to those of sheet. alle 
>» =u ‘ nm hy 
A-110 AT 116,400 110,400 18.5 | 98.000 The strength levels are on the high a 
| | side of the normal spread between Ni 
SAE 4130 | 117,000 98,500 14.3 | 97,000 heats. Strengths of 54-in. rounds are bee 
. ; | 
m ; 4 . Ss al- sor 
75 S16 82,500 76,000 | 11.4 46,000 equal to those of 6-in. rounds 4 ) 
| though ductilities are higher. cur 
24 S-T 3 73,000 54,000 | 18.2 | 47,000 Bend Dazuctility—The minimum or 
| bend radius of A-110AT sheet at obt 
room temperature runs between 2.5T dic 
; ; and 3.5T (through 105 deg on a 
Properties of Welded Joints V-block). At —80 F the value is as rup 
good and in many cases better than fro 
Tensile Tests Bend Tests at room temperature. Preliminary dat 
— ——$$—_|—_____—_ — data indicate no improvement 1 for 
ald ry is 
Material | Welding | Yield Str bend ductility at elevated tempera a 
Method 0.2% | Tensile | Elong, Location Angle of | Elong,| Location tures up to 900 F. Sheet has proven | 
Offset, | Str, % of failure, | % of to be isotropic in both tensile and of 
Psi Psi 2 in. break deg 2 in. break bend tests. | 
Fatigue Properties—Fatigue tests pre 
have been run on A-110AT sheet dat 
RC-70 Aircomatic | 81,000} 96,000} 19.5 | in base metal 180 20 none from one representative heat. These ho 
: ion-tensi were run av: 
A-110 AT| Aircomatic | 108,000 | 117,000] 7 | in weld 85, 180!| 18 |1in. weld)  ‘ension-tension fatigue tests . § 
with an axial load of S min=0.2° 
RC-70 Heliweld | 81,000} 96,000} 23 |inbase metal| 180 20 none max and- with unnotched, notched nu 
(K,=2.0) and notched (K,=4.0) : 
A-110AT]| Heliweld | 100,000} 117,000} 15 | in base metal | 50to69/| 15 in weld specimens of 
The average endurance limits and tes 
NOTES: ! Tests made on 0.100 in. sheet one sample at 85 deg, 2 to 180 deg Bending jig: \ in. radius Wi 


mandrel, % in. die. 





strength-reduction factors are tabu- 
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The high hot strength of the new aluminum-tin-titanium alloy requires that hot forming be done at temperatures higher than other titanium 


alloys. 


lated. A-110AT sheet has good ten- 
sion-tension fatigue properties, the 
unnotched fatigue strength being 
85% of the ultimate strength. 

A table shows that in both un- 
notched and notched tension-tension 
fatigue tests run recently, the A- 
\10AT sheet is equal or superior to 
SAE-4130 steel and is much better 
than 75S-T6 and 24S-T3 aluminum 
alloys. 

Notch Sensitivity—Using standard 
Charpy V-notch specimens, it has 
been found that normal energies ab- 
sorbed are 20 ft Ibs at room tempera- 
ture and 16 ft Ibs at —40F for >-in. 
forged plate. The lowest values are 
obtained when the notch is perpen- 
dicular to the forging plane. 

Stress Rupture and Cree p—Master 
tupture curve for A-110AT plotted 
from actual tensile and stress-rupture 
data are given in a figure. The curve 
for commercially pure grade RC-70 
is shown for comparison. The at- 
tractive high temperature properties 
of the new alloy are apparent. 

Insufficient data are available at 
present to permit publishing creep 
data. Tests are currently underway, 
however, and the results should be 
available in the near future. 

Corrosion Resistance—There are 
numerous published data on the ma- 
tine and chemical corrosion resistance 
of unalloyed titanium. Preliminary 
tests reveal that comparable results 
will be obtained with A-110AT. 
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While no specific data have been ob- 
tained as yet, corrosion tests in fum- 
ing nitric acid have been encourag- 


ing. 
Forming and Fabricating 


Forgeability—The beta transus for 
A-110AT is in the 2000 F range 
This also is the optimum forging 
temperature range. The high hot 
strength requires that forging tem- 
peratures be above those for other 
titanium alloys. However, the im- 
proved hot air corrosion resistance 
keeps contamination levels within the 
ranges of the other alloys. 

W elding—Recent laboratory weld- 
ing experiments conducted by Air 
Reduction Company indicated that 
A-110AT is just as weldable as 
RC-70. Improved performance was 
obtained using filler rod in the weld- 
ing operation. Radiographs showed 
the welds to be sound, and all welds 
tested had excellent properties. A 
summary of their results is shown in 
a table. 

Aircomatic welding was done 
using square butt joints with 3/32 in. 
root opening and grooved copper 
back-up strip; 1/16-in. dia unalloyed 
titanium filler rod; 305-315 amp and 
31 v, 40 cfh argon in gun and 100 
cfh argon in trailing shield; and a 
welding speed of 32-in./min. 

Heliweld joints were made with 
filler strip sheared from edges of 
sheet to give as close to 3/32-in. 


Picture Credits: American Welding and Mfg. Co., Kaiser Aluminum & Chemical Sales, Inc. 


square cross-section as possible. Joint 
preparation and back-up plate same 
as used for Aircomatic. Other condi- 
tions were: 40 cfh helium in holder; 
100 cfh helium in trailing gas shield; 
ly-in. thoriated tungsten electrode 
with 14-in. arc length. Welding cur- 
rents and welding rates varied from 
sample to sample because of physical 
size and shape of filler rods. 


Availability 

Currently, A-110AT sheet is being 
produced in gages of 1/10 in. or 
thicker only. Due to the aforemen- 
tioned hot strength, rolling of gages 
thinner than 1/10 in. has been difh- 
cult. Successful sheets down to 0.025 
in. thick have been produced on a 
pilot-production scale, and should be 
available as standard production 
items in the near future. 

At the present time, rough forg- 
ings are available up to 2500 pounds. 
Standard bar and plate items are also 
being. produced. The processing of 
wire is still in the pilot production 
stage, but experimental wire should 
be available in the near future. 
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wo New High Temperature Coatings... 









by ALEXANDER PECHMAN, 
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@ DuRING THE PAST four years, 
high temperature refractory coatings, 
0.001 in. thick, have been success- 
fully applied to thousands of Ryan 
components for jet, piston and rock- 
et engines. Recently, the laboratory 
has developed flame-spraying of re 
fractory materials, ceramic coating 9! 
large thin-walled jet structures, and 


] A Flame-S (a ad Cermet welding through ceramic coatings. p 
Flame-spraying technique used to Still in the research phase, flame to 



































coat high temperature alloys with powdered cermets. Cermet has a high melting point but spraying is a spectacular operation gi 
can be liquefied and applied by blowing through 5500 F oxyacetylene flame. in which powdered refractories are ni 
momentarily liquefied and sprayed on al 
metal surfaces. For this work, a b 
spray gun, designed for metal spray- A 
welding purposes, was converted to fl 
the application of cermets or metal- th 
ceramic powders. S¢ 


Ryan has successfully flame-sprayed ct 
the cermet, mnickel-magnesia, as 4 | 
coating on stainless steel, Incone! p 
and other high temperature alloys ci 
This cermet is made from nickel and 
magnesium oxide which have been 
combined, sintered and ground to tf 
powder. As a coating it withstands 


temperatures up to 3500 F for n 
limited periods. A 
Because of its high fusing temper- Q 


ature, nickel-magnesia cannot be F 
applied to metal structures in ordi- s 
nary furnaces since these are useful C 
only to about 2100 F. Specially in- b 
sulated furnaces are expensive and S 
difficult to design and operate fot 
handling sizable parts. Further, jet S 
engine alloys cannot stand the neces- 
sary fusing temperatures without n 
losing strength and suffering other t 
undesirable physical changes. Flame- c 
C 
L 





spraying overcomes these obstacles 
and avoids the use of expensive fur- 


nace equipment. The cermet is heated 

2 A Weld- Through Ceramic to the fusing point without bringing 
Comparative test of new NBS A-418 the base metal, to which it is applied, ¢ 

coating (bottom) and other high temperature coatings. After 25 hr exposure the NBS close to dangerously high tempera- ( 
coating is sound and unchanged, while the others show various stages of deterioration. tures. 
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Flame temperatures reach 3500 F in these afterburners for J-47 jet engines. 


How It’s Done 


The nickel-magnesia powder is 
placed in a metal container attached 
to the flame-spraying gun and nitro- 
gen forces the powder into the torch 
nozzle. Oxygen and acetylene are 
also piped to this nozzle where they 
burn with a temperature of 5500 F. 
As the cermet flows through the 
flame it liquefies and is sprayed on 
the metal surface where is cools, 
solidifies and adheres in a refractory 
coating which can be applied to 
prescribed thickness. Ryan has ap- 
plied the coating in thicknesses 
ranging from less than 0.001 tn. to 
0.020 in. The base metal is not 
heated to temperatures high enough 
to cause warping or buckling. 

Flame-sprayed cermets, as coatings, 
may broaden the applications for 
after-burner liners, rocket parts and 
other similar high temperature com- 
ponents. These parts must with- 
stand high volocity impingement of 
corrosive gases at high temperatures 
but are not required to have high 
structural strengths. Their service 
life may be materially extended by 
successfully applied cermet coatings. 

For use with high strength compo- 
nents, such as combustion chambers, 
transition liners and exhaust systems, 
cermet coatings may be the means 
of extending operating temperatures 
by as much as 150 F. Present cer- 
amic coatings are limited to tempera- 
tures around 1800 F. Above 2000 F, 
cermets will probably not be used to 
coat these parts because the metals 
themselves will not retain sufficient 
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“Hot parts” for jet engines of a Douglas F3D-2 Skynight have been successfully coated 


with high temperature ceramics. 


strength to perform their functions. 

Many metallurgists question the 
capacity of unprotected metals to 
meet the need at temperatures be- 
yond those now experienced, of 
above 1800 F. This point seems to 
be about the limit of endurance for 
the known metals which are suitable 


for the applications. 

Ceramic coatings offer the best 
promise of a solution. They gradu- 
ally deform under stress at tempera- 
tures much higher than metals can 
sustain in service and are resistant 
to oxidation since they are saturated 
oxides of metals. However, ceramics 















alone do not possess the structural 
strength and mechanical shock resis- 
tance of metals, and therefore ceramic 
coated metals are promising. 


Ceramic Coating Successful 

The first successful ceramic coating 
for high temperature steels was de- 
veloped by the National Bureau of 
Standards in 1947, and had a coefh- 
cient of thermal expansion closely 
matching the stainless steels. Con- 
sequently, it adhered to them over a 
wide range of temperatures. 

To determine their usefulness in 
actual service, a series of specially 
made exhaust system components 
were placed in service with Boeing 
Stratocruisers in transpacific flights. 
These exhaust ‘“‘headers’” were made 
from a variety of metals including 
stainless steels, Inconel X, Hastelloy 
C, Haynes Stellite N-155 and Armco 
17-14 Cu-Mo. Some were coated 
with National Bureau of Standards 


ceramics and others were left un- 
coated. At intervals of approxi- 
mately 800 hours the test headers 
were removed and inspected. Then, 
they were returned to service. Many 
of these components have now at 
tained a service life of more than 
4000 hr. 


Metallographic examinations ol 
the test headers have shown that the 
National Bureau of Standards ceram- 
ic coatings, of which A-418 is the 
most recent type, have retarded the 
occurrence of oxidation, carbon ab- 
sorption and corrosion attack usually 
experienced in the application. As a 
result, the exhaust system compo- 
nents have had their service life 
extended from 50 to 100%. 

In conjunction with California 
Metal Enameling Co., Ryan produces 
most of the ceramic coated exhaust 
equipment used by aircraft. Included 
in these applications are components 
for Boeing 377 Stratocruisers and 


Ryan-Cameo have developed special cleaning, spraying and furnace-fusing techniques to 


ceramic coat large, thin-walled, corrugated structures for high temperature applications. 


: 
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C-97 Stratofreighters, Convair 249 
and 340 Liners and Fairchild C-149 
flying boxcars. Also, Ryan has built 


thousands of ceramic coated 


om 
bustion chambers for Genera] Ele 
tric J-47 jet engines and Continenta| 
engine manifolds for General 
lanks 
Large, thin-walled jet engine tte; 


burner liners which require special 
treatment are also being produced 
successfully. Made of stainless steel, 
these structures shield the walls of 
General Electric afterburners from 
the destructive effect of the jet stream 
They are thin-walled and would not 
resist the afterburner atmosphere if 
they were not ceramic coated on both 
sides. To provide extra strength and 
insulation properties the sections are 
louvered and corrugated. Designed 
by General Electric engineers, the 
liners are successfully extending 
afterburner life by maintaining a 
relatively cool boundary layer of gas 
against the walls. The A-418 ceramic 
coating protects the liner from the 
rapid oxidation which it would 
otherwise experience. 

Because A-418 ceramic coatings 
are flux-like in character, it is pos- 
sible to arc-weld through them with 
good results. This permits the build- 
ing of large structures in small com- 
ponent parts and welding them to- 
gether after they have been coated. 

The ceramic coating melts, floats 
on the molten weld metal and com- 
bines with the welding flux. Along 
the weld zones, the adjacent cerami 
material smoothly blends into the 
weld without spalling because of the 
good thermal shock resistance of the 
coating. This property is also effec 
tively used in the fabrication of ex 
perimental jet engine assemblies 
which are partly ceramic coated, with 
uncoated portions within the struc- 
ture. 


Available ceramic materials are 
continually under test, in an appara- 
tus utilizing a high octane fuel 
burner within test headers coated with 
the ceramic to be evaluated. Flame 
temperature is 2200 F. The ceramic 
is heated to 1700 F skin temperature 
for a period of 25 hr. In these com- 
parative tests, A-418 ceramic coatings 
have displayed less physical change 
due to temperature than any other 
tested. The test facility is used also 
to assist the production departments 
in determining the proper thickness 
for coating specified parts or in de- 
ciding such questions as the opti- 
mum number of firings. 
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This all-aluminum oxygen plant operates at pressures as high as 110 psi and temperatures 












os low as —320F. Aluminum is used because of its good low temperature properties. 


This 98-ft high tank was made of alumi- 
num to prevent discoloration of the cellu- 


lose acetate stored in_ it. 


Capacity is 
173,000 gal. 


oe 








New Alloy Widens Future for Aluminum 
in Pressure Vessels 


by JOHN B. CAMPBELL, Associate Editor, Materials & Methods 


@ THE PAST FEW DECADES have seen 
a steady growth in the use of alu- 
minum alloys for chemical containers 
and processing equipment. Only in 
recent years, however, have alumi- 
num alloys been approved under the 
ASME Boiler and Pressure Vessel 
Code, and, until 1952, 2S and 3S 
were the only alloys listed. The 1952 
Code lists five additional sheet and 
plate alloys: 4S, 50S, 52S, 61S and 
A ogy (99.6%) BD15S. It also 
includes specifications for bolting 
materials, pipe, tube, forgings, bars, 


APRIL, 1954 


Higher design stresses make aluminum 


more competitive with other materials 
where corrosion resistance or lack of 


rods and shapes. Approval of 52S 
represented an increase of 87% in 
allowable design stress over that of 
3S for welded construction. 

Now, with the publication of Case 
No. 1174 a few months ago, a new 
and stronger aluminum alloy (see 
table for composition) has become 
available for use in unfired pressure 
vessels. The strongest commercial 
nonheat-treatable aluminum alloy yet 
offered, it allows welded design 
stresses 18% greater than in 52S and 
120% greater than in 3S, the alloy 


product contamination are important. 


heretofore most widely used for alu- 
minum pressure vessels. The new al- 
loy, designated GR40A by the ASTM 
and A54S commercially, is expected 
to expand the use of aluminum in 
unfired pressure vessels. 


Why Aluminum ? 


Since there are many structural 
materials stronger and less expensive 
than aluminum, it is selected for an 
unfired pressure vessel only where it 
offers a significant technical or eco- 
























* : sib Nie Bs Sto ih ey a ae ’ ‘ temo 
.-? ~ ig PF ° aa i me” 





ad 


Aluminum replaced steel in these 58-ft long tanks used for storage of 





« 


fo 
<2 


Re et hes 


se Whi, 


Re i 
y “$f LEGS 4 
| aaeneee 


MELETT LS 


LGHE 








ammoniated ammonium nitrate. Tanks are 12 ft in diameter 








Synthetic glycerin can be shipped without contamination in this aluminum tank car constructed of 1/,- and %-in. plates of 35 alloy. 


nomic advantage that cannot be 
matched by another material at less 
cost. The most common reason for 
the selection of aluminum is its cor- 
rosion resistance. The economic im- 


portance of minimizing the rate of 
disintegration of equipment handl- 
ing corrosive chemicals is obvious. 





Often, resistance to general external 
attack by the polluted plant atmos- 
phere is important. Even where cor- 
rosion rates are too low to destroy 
equipment rapidly, contamination 
caused by corrosion products may 
pose a serious problem in quality 
control. In many pressure vessel ap- 


plications where one of these factors 
is controlling, the choice of material 
narrows down to stainless steel of 
aluminum. Where product contami- 
nation is controlling, aluminum 
offers the peculiar advantage of col- 
orless corrosion products. | 

Other advantages of aluminum in 
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ressure vessels are discussed briefly 
below : 

Non-Sparking—The non-sparking 
characteristics of aluminum are often 
considered advantageous in the han- 
dling of highly inflammable chem- 
icals 

H Reflectivity Aluminum’s 
high reflectivity of radiant heat and 
light often suggests its use for stor- 
ape tanks containing volatile chem- 
icals. 

High Thermal Conductivity) As 
indicated by Table 1, aluminum has 
much higher thermal conductivity 
than most structural materials used 
in unfired pressure vessels. This fac- 
tor has limited significance in thin- 
wall heat transfer applications but is 
of some importance in thick-wall 
vessels. 

Light W eight—Comparison of den- 
sities and allowable design stresses 
in Table 1 shows that aluminum 
offers significant weight savings over 
copper and nickel, but relatively small 
savings compared to bronze, Monel 
and ferrous alloys. Even small weight 
savings, however, are sometimes im- 
portant in transportation, particularly 
aircraft, where operating profits hinge 
on a favorable payload ratio. 

Low Temperature Pro perties—Like 
the other nonferrous metals, alumi- 
num undergoes no marked change in 
ductility at low temperatures, and no 
impact test is required under the 
Code. An impact test is usually re- 
quired for carbon and low alloy 
steels, and in many cases, for stain- 
less steels when service temperatures 
are expected to be lower than —20 F. 
As the accompany graph shows, the 
yield strength and ductility of 3S 
increase gradually with decreasing 
temperature, and tensile strength in- 
creases markedly below -—100 F. 
Other aluminum alloys behave simi- 
larly. 


The New Alloy 


Maximum allowable design stresses 
for aluminum sheet and plate alloys 
now approved under the Code are 
listed in Table 2. For operating tem- 
peratures up to 100 F, the maximum 
allowable stress in tension for A54S 
is 7350 psi, for 52S it is 6250 and 
for 38 only 3350. These values apply 
to the annealed (0) temper. Higher 
design stresses, representing various 
degrees of strain hardening, are ap- 
proved under the Code. However, 
they cannot be applied to welded 
construction, since no more than an 
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This 160,000-gal acetic acid storage tank was fabricated from aluminum plates ranging in 
thickness from 5/16 in. at the top to 9/16 in. at the bottom. 


annealed temper can be assumed in 
the weld zone after fabrication. 
Almost all pressure vessels are now 
fabricated by welding. 

A good approximation of the in- 
crease in wall thickness needed in re- 
placing a stronger material with alu- 


minum can be obtained by compar- 
ing the allowable stress values listed 
in the first column of Table 1. With 
Type 304 stainless, for example, the 
inverse ratio of allowable design 
stresses is 18,750/7350 or 2.55. 
Hence, at room temperature, the 


Table 1—Characteristics of Some Alloys Used in 
Unfired Pressure Vessels 





| Allowable | 
Design 
Stress, 
Psi 
(at 
Ordinary 
Tempera- 
Alloy tures) 


Thermal Approx 
Cond., Materials 

Btu/sq ft/ | | Cost 
F/hr/ft Factor* 


Specific 
Gravity 





Carbon Steel 
SA-201-A 13,750 | 30 

Nickel Steel 
SA-203-B 


17,500 | 30 


Stainless Steel (304) 


SA-167-3 18,750 30 


29 


19 





Copper 
SB-11 6,700 17 





Aluminum Bronze 


SB-169 22,500 17 





Nickel 


SB-162 10,000 30 








Monel 


SB-127 17,500 26 











Aluminum (35S) 
SB-178-MI1A 3,350 10 





Aluminum (A54S) 
SB-178-GR40A 7,350 10 
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Specific Gravity X Plate Cost Factor X 100 





* Materials Cost Factor = 


Allowable Design Stress 


This factor is a rough estimate of the relative cost of various materials for unfired pressure vessels where 


pressures do not exceed 1000 psi. 





























is a 


A a 


‘Thickness of cylindrical wall calculated | 
for various radii and internal 


. 2 ee 
pressures from formula: t= sF=ogp, 
where E is assumed to be 90% (par. UG-27, 
Section VIIT, ASME Boiler and Pressure 


Vesse/ Code, /952)__\_ oe 
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Fig 2—Relative thickness of aluminum and stainless 


steel unfired pressure vessels. 
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Temperature, F 


of aluminum 
alloy MIA (3S) at subzero temperatures. 


Fig 1—Tensile properties 


thickness of an aluminum pressure 
vessel must be about two and a half 
times that of a stainless steel vessel. 
The curves in Fig 2 were calculated 
from the more exact formula used in 
pressure vessel design. They show 
that as pressures increase the stronger 
metal gradually increases its advan- 
tage over the weaker. Where operat- 
ing pressures are relatively low and 
the vessels are fairly large, the ratio 
is substantially reduced in actual con- 
struction since the minimum thickness 
of the stronger metal is determined 
by fabricating practice. 

Like all other aluminum alloys, 
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Maximum Allowable Design Stress,!O000 psi 


and other metals used in unfired pressure vessels. 


A54S is limited by the Code to a 
maximum service temperature of 400 
F. As Fig 3 indicates, the allowable 
design stress for this alloy falls off 
fairly rapidly for service tempera- 
tures above 200 F. In the range from 
100 to 300 F, however, the ratio of 
its maximum allowable design stress 
to that of stainless steel is higher 
than at room temperature. The favor- 
able low temperature properties of 
aluminum alloys make it possible to 
use them for applications where tem- 
peratures may go as low as —325 F. 

The modulus of elasticity of alu- 
minum alloys is only one-third that 
of ferrous alloys. By conventional 
design formulas it can be calculated 
that the thickness of an aluminum al- 
loy shell must be about 40% greater 
than that of a ferrous alloy shell to 
insure equal rigidity of the wall. 
Since this figure is well within the in- 
crease in thickness required by a 
consideration of bursting strength, 
the difference in modulus, despite its 
magnitude, is not highly significant 
in pressure vessel design. 

It is difficult to generalize on costs. 
One factor is the cost of materials. 
A rough idea of the relative costs 
of some materials used in unfired 
pressure vessels can be obtained from 


Fig 3—Allowable design stress vs. temperature for aluminum 
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the last column in Table 1. Alu- 
minum alloy A54S appears to be the 
least expensive of the corrosion- 
resistant materials, although stainless 
steel is only slightly more expensiv. 

Another factor is cost of fabrica- 
tion, of which welding cost is an 
important part. Welding cost in- 
creases substantially as metal thick. 
ness increases. Assuming an equal 
number of welds, therefore, the 
welding cost of ferrous vessels might 
be significantly lower than that of 
the thicker aluminum shells. Some- 








Composition of A54S 
Magnesium 3.1-3.9 
Chromium 0.15-0.35 
Copper (max) 0.10 
Manganese (max) 0.10 
Zinc (max) 0.20 
Iron plus Silicon (max) 0.45 
Other, each (max) 0.05 
Other, total (max) 0.15 
Aluminum remainder 
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mes this economic advantage of 
sinless steel is reduced by the avail- 
lity of larger plates in aluminum 

consequent need for fewer 


Fabrication 


[he formability of A54S is com 
parable to that of 52S. Shop experi- 
ence seems to indicate that, except 
where certain critical forming opera- 
tions are needed, the new alloy can 
be formed on equipment developed 
for 52S and 61S alloys. In general, 
the equipment found in most steel 
tank shops can be used to form alu- 
minum tanks. 

Two welding processes—tungsten 
arc and consumable electrode, each 
argon-shielded —- are recommended 
for aluminum pressure vessels. The 
consumable electrode process is often 
preferred because of the faster weld 
rate resulting in less distortion and 
weld cracking. The distortion prob- 
lem is particularly critical in alumi- 
num because its thermal coefficient 
of expansion is double that of steel. 
On the other hand, the tungsten arc 
process is usually needed for vertical 
or overhead welds. As a result of 
considerable development work in 
the last few years it is now possible 
to obtain butt joints of good quality 
on aluminum plate up to 3 in. thick. 

Heads, nozzles and manholes for 
iluminum tanks can be purchased 
irom many companies supplying com- 
parable steel parts. Bolted connec- 
tions are preferred to threaded from 
the standpoint of both service and 
maintenance. If a threaded connec- 
tion must be used, and provided cor- 
fosive conditions are not too severe, 
it is usually recommended that a 
stainless steel threaded insert be used. 
Aluminum threads will not take the 
punishment they are likely to get 
trom workmen used to dealing with 
steel vessels. If aluminum threaded 
joints are used, the joint compound 
must be compatible with aluminum. 

The use of steel backing rings on 
flanged nozzles, manholes and re- 
movable heads is recommended since 
it permits the use of relatively thin 
aluminum flanges. By distributing the 
bolting pressure, such rings simplify 
the problem of obtaining a tight seal. 
steel backing rings should be painted 
before assembly ; where corrosion re- 
sistance is important the steel rings 
should be first zinc- or cadmium- 
plated. Forged flanges of 61S-T6 are 
often used and require no steel back- 
Ing rings. 


Table 2—Allowable Stresses for Aluminum Alloy Sheet and Plate* 





Speci- Speci- 


Maximum Allowable Stress in Psi for Metal Temperatures 














fied fied Not Exceeding (in Deg F): 
Min Min 
| Tens | Yield 

Ailoy** | Str, Psi | Str, Psi 100 150 200 250 300 350 400 
996A 
(BD1S) 9,500 | 2,500 1650 1650 1600 1450 1250 120 1050 
990A | 
(2S) | 11,000 | 3,500 | 2350 | 2350 2300 2100 1850 1600 1300 
MIA | | 
(3S) 14,000 5,000 3350 3150 2900 2700 2400 2100 1800 
MG11A | | | 
(4S) | 23,000 8,500 | 5650 | 5650 5650 | $500 4650 3850 3150 
a 8p | —- } 
GIA | 
(50S) | 18,000 | 6,000} 4000 | 4000 | 4000 | 4000 | 4000 | 3350 | 2800 
GR20A | | | 
(52S) 25,000 | 9,500 | 6250 | 6250 6200 6000 5400 | 4650 3900 
GR40A | | 
(A548) | 30,000 | 11,000 | 7350 | 7350 | 7350 | 7000 | 6400 | 5650 | 4900 














* Adaped from Table UNF-23, Section VIII, ASME Boiler and Pressure Vessel Code, and Case No. 
1174. Welded construction is assumed; hence only annealed (0 temper) values are listed here. 


** Subject to Specification No. SB-i78. 


Insulation between aluminum and 
dissimilar metals is a practice that 
should be observed throughout con- 
struction. Tanks are usually insulated 
from dissimilar supports by several 
layers of asphalt or coal-tar paint. 
Additional insulation is provided by 
a layer of heavy roofers felt between 
the support and the tank. Faying sur- 
faces should be sealed to keep out 
moisture. 

Support for horizontal tanks should 
provide contact with the tank wall 
for at least 120 deg of the tank cir- 
cumference. On vertical aluminum 
tanks with dished heads, tubular legs 
welded to both head and side wall 
provide suitable support. 


Applications 


Aluminum pressure vessels are 
now being used in a great many dif- 
ferent processing, shipping and stor- 
age applications. Equipment includes 
piping, heat exchangers, steam- 
jacketed kettles, pumps, stills, con- 
densers, shipping drums, tanks for 
tank cars, and plant and field storage 
tanks. Chemicals handled include 
many foods, beer, 90% hydrogen 
peroxide, red fuming nitric acid, am- 
monium nitrate, formaldehyde, syn- 
thetic glycerol, phthalic anhydride, 
acetic acid, acrylonitrile, nylon salts, 
fatty acids and crude oils. Aluminum 
is also used in the manufacture of 
synthetic resins and textile fibers to 
avoid product contamination. Because 
aluminum is non-toxic it is used for 


fermentation equipment used in the 
production of chemicals by micro- 
organisms. 

In many environments, of course, 
the use of aluminum would not even 
be considered. Aluminum alloys are 
attacked by alkali and alkaline earth 
hydroxides, such as sodium and cal- 
cium hydroxides, and by certain 
strong mineral acids, such as hydro- 
chloric acid. Other chemicals inimi- 
cable to aluminum include methy]l- 
chloride and compounds of copper, 
nickel, mercury and lead. 
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This vessel was designed as a scrubbing 
tower to be used for hydrogen sulfide re- 
covery in a petroleum refinery. Design pres- 
sure was 25 psi and wall thickness is 
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Typical thermostat metal coils and formed parts, usually fabricated in a temperature con- 


trolled work area to insure accurate and consistent performance. 


Where and How 


Thermostat Metals Are 


Used 


Though most industries do not manufacture their own 
thermostatic controls, it is important for the engineer to know 
the materials and principles involved, in order to 


intelligently select them. 


by MALCOLM W. RILEY, Assistant Editor, Materials & Methods 


@ THE BASIC FUNCTION of a ther- 
mostat metal is to convert heat into 
mechanical work. This is accom- 
plished by its reaction to heat. A 
thermostat metal consists of two or 
more metals of differing coefficients 
of expansion which have been 
bonded together into a composite 


sheet or strip. The metal with the 
higher coefficient tends to expand to 
a greater extent than the one with 
the lower, and the resulting deflec- 
tion of the strip creates a usable 
force. This force is utilized in various 
types of controls to perform three 
basic types of operation: 1) tempera- 












ture indication, as in thermometers. 





2) temperature control, as in f immace pe 
controls; and 3) compensation fo; ‘acres 
temperature change, aS iN voltage coeffi 
regulators. To serve these functions, Thes¢ 
thermostat metals made of a wig modi! 
range of alloys are produced toda, niu 
in a myriad of shapes and siz high 
. sista 
Alloy Selection Ot 
In selecting a thermostatic device the | 
the first consideration is the maximum stat I 
temperature to which it will by use, 
exposed. The second is the tempera. tof its 
ture range of sensitivity within which (up 
the device is to operate. At the whic 
present time the maximum tempera- relat! 
tures to which thermostat metals may diffic 
safely be subjected are around 100 O 
F, though most common elements expa 
operate in a range of approximately plait 
50 to 300 F. defle 
Since the deflection, and therefore pans 
the force exerted, is due to the dif. deg 
ference in the coefficients of expan- stain 
sion of the component metals, this pans 
factor is one of the important con- deg 
siderations in selecting the alloys rece 
which make up the strip. The greater nick 
the difference in coefficients of expan- coef 
sion, the greater the deflection. In nick 
addition, it is mecessary that the also 
coefficients be reversible; that is, the mak 
alloy after expanding with heat, must tric: 
contract to the same extent on cool- out 
ing. Only in this way can reliable I 
duplication of results be obtained pra 
once the instrument is calibrated suit 
Alloys used, therefore, are restrictec wo: 
mainly to solid solution alloys, pre- wel 
cluding those that exhibit changing terr 
solubility or phase changes with tem- oth 
perature changes. in| 
It would be impossible to list here 
all the alloys used in thermostat Th 
metals because of the great number 
of combinations, each of which 
possesses slightly different properties, sta 
suitable for certain applications. in 
However, there are some broad of 
classifications that can be mentioned. of 
Ever since 1897, when Invar, the mé 
36% nickel-iron alloy was discovered, S 
it has been used generally for the th 
low expansion side since it has 4 he 
coefficient of expansion of almost of 
zero in a temperature range of 0 to Pr 
300 F. Above this temperature range CO 
its expansivity increases until it ap- Pt 
proaches that of iron. But this range ch 
is satisfactory for a great many ap- to 
plications of thermostatic controls. in 
For higher temperatures or for la 
particular applications, modifications as 
of Invar are used. By increasing the Ca 
nickel content, the temperature range el 
of low expansivity can be increased. mr 


MATERIALS & METHODS 





N for 


1} 
)} ap 


ONS 


CVICE 
mun 
| be 
ipera- 
which 
the 
pera- 
; May 
LOO 
nents 
ately 
efore 
dif. 
(pan- 
this 
con 
Loys 
eater 
‘pan- 
In 
the 
the 
must 
ool- 
able 
ined 
ited 
ctec 
pre. 
ping 
fem- 


here 
stat 
aber 
hich 
ties, 
ons. 
‘oad 
red. 


the 
red, 
the 
$ a 
10st 
) to 
nge 
ap- 
nge 
ap- 

for 
ons 
the 
ge 


ed, 





APRIL, 1954 


For instance, an Invar type alloy of 
(29 nickel, although there is some 
increase in expansivity, has a low 
-oeficient of expansion up to 600 F. 
[hese Invar type alloys can also be 
modified by the addition of chro- 

molybdenum or cobalt for 

emperature strength and re- 
sistance to scaling. 

One of the first alloys used for 
the high expansion side of thermo- 
stat metal was brass. Though still in 
use, it is somewhat limited because 
of its low range of thermal sensitivity 
(up to 300 F), and its softness 
which, when in combination with the 
relatively hard Invar alloys, presents 
dificult processing problems. 

Other alloys used for the high 
expansion laminate range from the 
plain carbon ferritic steels of medium 
deflection having coefficients of ex- 
ansion of around 7 x 10-° per 
deg F, through the chromium-nickel 
stainless austenitic group having ex- 
pansivities of 8 to 10 x 10° per 
deg F, to special alloys like the more 
recently developed high manganese- 
nickel-iron alloy with a 50% higher 
coefcient of expansion than existing 
nickel-chromium alloys. This alloy 
also has high electrical resistivity, 
making it particularly useful in elec- 
trical applications, as will be pointed 
out later. 

Beyond this, generalization is im- 
practical. Each alloy is selected to 
suit a particular application and to 
work under specific conditions. As 
well as coefficients of expansion and 
temperature limitations, there are 
other properties of similar importance 
in the business of alloy selection. 


Thermal Bending 


The thermal bending of a thermo- 
stat metal is affected by the difference 
in coefficients of expansion, the ratio 
of elastic moduli, and the thickness 
of the component metals. It is mathe- 
matically expressed by a general 
equation which, for the purposes of 
this article, need not be expressed 
here. Suffice it to say that the radius 
of curvature of a strip is directly 
proportional to the difference in the 
coefficients of expansion of the com- 
ponent metals and the temperature 
change, and is inversely proportional 
to the thickness of the strip. It is 
immaterial which component has the 
larger modulus of elasticity so long 
as the ratio is the same. This ratio 
can vary from 0.3 to 3.3 and the 
clement will still maintain 91% 
Maximum curvature (thermal activ- 









ity). Combinations having too great 
a difference in moduli, as Invar- 
cadmium, or Invar-hard rubber, have 
very little or no thermal activity. 

The work that a thermostat metal 
can do is proportional to the square 
of the difference in coefficients of 
expansion and proportional to the 
modulus of elasticity. To obtain the 
maximum work from a thermal ele- 
ment, the thicknesses of the compo- 
nents should be inversely propor- 
tional to the square roots of the 
moduli of elasticity. Therefore, the 
optimum combination is obtained 
when the moduli are equal. At this 
point the thickness of the components 
will also be equal, and no improve- 
ment in performance is possible by 
varying these factors. And the higher 
the modulus or stiffness, the more 
efficient the element will be. 


Stress Problems 


The hazards of excessive stresses 
are obvious. When the combination 
of thermal and mechanical stresses 
exceeds the elastic limit of the ther- 
mostat metal a permanent set occurs. 
This set changes the calibration of 
the device and may render it un- 
usable. 

It is difficult to determine accu- 
rately the maximum stresses allow- 
able for thermostat elements at 
various temperatures. Stresses in the 
element are due to thermal changes, 
mechanical loading, and fabricating 
operations such as bonding, rolling, 
slitting, flattening, and heat treating. 
The first two are relatively simple to 
determine, but the last is almost im- 
possible, therefore, a healthy safety 
factor must be allowed. 

For most thermostat metals having 
ferrous alloys for both components, 
the following maximum allowable 
working stresses can be used: 


Allowable 
Temperature, F Working Stress, f 

2 50,000 

300 49,000 
500 43,000 
700 6000 
900 2000 
1000 0-1000 


Substituting the above values for 
f, the following equation can be used 
to determine the allowable working 
loads for cantilever elements and 
helix- and spiral-coil elements: 

fwt? 
P=— 





6L (or R) 
where P — allowable load, Ib 
f = allowable working stress, 


pst 


w = width, in. 

t — thickness, in. 

Length of cantilever, in. 

R radius arm of helix or 
spiral coil 


— 
A 


These allowable stresses are ap- 
proximate only and should be used 
with caution. 


Electrical Resistivity 


An increasing number of today’s 
electrical control devices such as ther- 
mal relays, circuit breakers and motor 
overload protectors are actuated by 
thermostat metal elements. The cur- 
rent passing through the strip gen- 
erates heat, which in turn causes the 
deflection of the strip, thereby actua- 
ting the device. This type of opera- 
tion requires elements with a wide 
range of electrical resistivity since the 
amount of heat generated depends on 
this factor. 

Elements manufactured today have 
electrical resistivity ranging from 20 
to 850 ohms per circular-mil-ft at 
75 F. The highest range of resistivity 
was made possible by the develop- 
ment of the high manganese alloy, 
which by itself has a resistance of 
1050 ohms per circular-mil-ft. For 
those elements with resistivity over 
500 ohms per circular-mil-ft, the 
nickel-chromium, _ nickel-chromium- 
aluminum-iron and nickel-manganese- 
aluminum-iron alloys are used. 

In filling in required resistivities 
ranging from 470 to 20 ohms per 
circular-mil-ft, a third metal strip 1s 
added between the two components. 
This strip is made of a metal of 
varying resistivity and thickness to 
provide the precise conductivity 
necessary. The resistivity of these 
“tri-metallic’’ elements can be calcu- 
lated by considering the three strips 
as a parallel circuit. Another factor 
that should be kept in mind is that 
the resistivity of a metal changes 
with temperature change, and the 
resistance at the operating tempera- 
ture and the rate of increase with 
temperature rise (coefficient of re- 
sistance) is equal in importance to 
that at room temperature. 


Other Properties 


Other properties which affect the 
selection of the alloys for use in a 
thermostat metal, but which will not 
be dealt with extensively here are 
corrosion resistance, thermal absorp- 
tivity, thermal conductivity, and spe- 
cific heat. 

The amount of consideration given 
to the corrosion resistance of the 





























element depends on the intended ap- 
plication of the unit. Since a great 
many of the thermostat metals are 
made of alloys in the stainless steel 
class, they will normally resist the 
corrosion effects of domestic and 
industrial atmospheres. For applica 


tions which 


require immersion in 


Typical Applications 


steam or liquids, care should be taken 
in selecting alloys with increased 


chromium content 
timum protection. 

In some cases, electroplating the 
element with nickel, zinc, cadmium 
or other such metals, or dip-coating 
with lead or tin has been successful 


to get the Op- 


for Thermostat Metals 





Response Due To 


Results Obtained 
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However, any coating process will re. 
duce the thermal activity of 4 
element. 

For those thermostat meta! 
employ ambient temperatu: 
source of heat, the surface 
element should possess maxii 
sorption: i.e. matte finish. T 
ner the element, the finer tl 
should be. 

In cases where the heat is trans 
ferred to the element through th 
mounting fixture, the thermal cop 
ductivity of the metals used js ap 
important factor. Thermal conduc. 
tivities of most metals and alloys 
are ai aes Bion te to their elec. 
trical conductivities, therefore 
rough approximation of thermal con. 
ductivity can easily be made. 

The specific heat of the metals 
used is important, but not much 
choice is available, since most ther. 
mostat metals have specific heats ver, 
close to 0.12 Btu per lb per deg F 

The thermostat metals are stress 
relieved and_ stabilized after the 
various manufacturing operations 
such as rolling, slitting, bonding, 
flattening, and fabricating of the 
finished part. 


Bonding 


There are three types of bonding 
processes which can be used in join- 
ing the laminates. An alloy with a 
lower melting point can be cast on 
one with a higher. This can be used 
only where there is a great difference 
in melting points. Another method 
is brazing. The difficulty here lies in 
the fact that the filler metal leaves 
a weak joint between the two com- 
ponents. The third type, and the 
one which is in most common use 
today, is welding in the solid state. 
In this last process, the metals are 
pressed together and reduced by 4 
series of rolling and annealing opera- 
tions until the desired gage is ob- 
tained. With this reduction, a per 
manent intermetallic bond is assured. 


Reversed Thermostat Metal 


For some specialized applications 
the reversed thermostat metal has 
been developed. This element 1s 
made up of two strips of normal 
thermostat metal butt welded with 
the high and low expansion sides 
reversed. é 

One of the important factors 10 
the manufacture of these elements 
is confining the weld area to 4 
sharply defined section of the strip. 
The metals used in the two strips 
must also possess similar propertics, 
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Formulas to Determine Delection Force, and Stress of Thermostat Metal Element 
_—— . 
Forms Deflection Force Restrained Force Stress 
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' Helix Coil 

; t - Thickness,in. b, — Torque- temperature constant,coils A — Angular rototion,coils,deg 
ding w — Width, in. bo — Force-temperature constant, strip dnd U-shape P — Force, Ib. 
join. L - Active length of strip, in. B - Deflection, strip,in. e — Radius at point load is applied, in. 
th a D - Diameter of disc,in. c, ~ Thermal deflection constant, coils (T=-T,)- Temperature change,F 
a a,~ Torque constont, coils Co — Thermal deflection constant, stripand U-shape s — Stress, psi 
used 0,~ Force constant,stripand U-shape r —- Radius of outside coil,in F — Flexitivity, ASTM value 50-200F 
ence 
hoa 
S$ in Bo , 
eee such as electrical resistivity and example of the reversed thermostat metal element is essentially a creep 
one. chemical composition, and melting metal used to compensate for thermal device, slow in operation. With this 
the point. Those with differing compo- overshoot and thermal lag, thus en- gradual movement, in make-and- 
See sitions and properties are difficult to suring accurate maintenance of the break devices, a slight vibration may 
he weld satisfactorily. When the two temperature desired in the iron. In well cause arcing across the contacts. 
ore strips to be reversed differ in thick- some types of flame detectors or The use of the reversed thermostat 
ya ness lap welding is used. However stack controls for domestic oil metal speeds the operation and en- 
ore. this kind of reversal is not as satis- burners, straight line motion of the sures a positive make-break action. 
ob- factory as the butt welded type. thermostatic element is necessary for Acknowledgments 
Der The applications of reversed ther- the efficient operation of the control. The assistance of personnel of the 
red. mostat metal fall into three cate- Since the common types of thermo- following companies in the prepara- 

gories: compensation, straight-line stat metal elements do not give linear tion of this article is gratefully 
motion, and positive make-and-break. motion if the temperature range is acknowledged: 

The construction of these is shown in relatively wide, as in domestic oil General Plate Div., Metals & Controls Corp. 
sa an accompanying illustration. burners, the reversed element is used. W. M. Chace Co. 
has cs é ‘ . ‘ Picture Credit: Metals & Controls Corp., 
‘. The thermostat in a flat iron is an A normal cantilever thermostat General Plate Div. 
nal 
rith 
des 

in 
nts 

a 
‘Ip. The operations of reverse-welded thermostat metals are shown here. To the left is a compensated cantilever design; center, a double 
Ips reverse-welded structure illustrating straight line motion; and to the right, a positive make-break action device. The dark side is the 


high expansion side. 
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Good _ insulation qualities, 
high strength-to-weight ratio, 
and relatively good tough- 
ness make this new foamed 
plastic promising for many 
uses. 


—A\A New Materials Preview 


@ A FOAM-TYPE polystyrene plastic 
has just been announced by Koppers 
Co., Inc. Developed by their Research 
Dept. and Chemical Div., the new 
material, starting as tiny beads, can 
be expanded in heated molds into 
various sizes and shapes. This ability 
to be molded plus other properties, 
including light weight, low thermal 
conductivity, controllable density and 
low water absorption, should make 
polystyrene foam plastic useful for 
thermal insulation, sandwich con- 
struction, buoyant products, and toys 
and novelties. 


The new material is supplied in 
the form of free-flowing, small, hard 
polystryrene beads impregnated with 
a special foaming agent. When heat 
is applied to these beads in a closed 
mold, they expand to produce a 
foamed plastic which has a discrete 
closed cell structure and a high den- 
sity skin. 

The foam plastic is white, Opaque 
and odorless. It can be produced in 
densities ranging from 2 to 10 Ib per 
cu ft. This wide range of densi- 
ties is obtained simply by varying the 
quantity of beads placed in the mold. 

The unexpanded polystyrene beads 
cost about 60 cents per lb. Based on 




























is applied. 


this price, the material cost of the 
expanded plastic in densities from 2 
to 10 lb per cu ft runs from about 
10 to 50 cents per board foot. 


Properties 


Strength Properties—The mechan- 
ical properties of polystyrene foam of 
various densities are given in the ac- 
companying table. The mechanical 
properties vary somewhat with tem- 
perature since it is thermoplastic. The 
values in the table are for foams at 
room temperature and will decrease 
slightly as the temperature ap- 
proaches the heat distortion point. 
The high density skin formed when 
the plastic is foamed in a mold, en- 
hances the strength properties and 
provides a surface toughness which 
resists crushing of the expanded 
material. 

Insulating Properties—Polystyrene 
foam has good low temperature in- 
sulating characteristics. Its light 


weight and ability to maintain a low 
rate of heat flow over a wide range 
of operating temperatures are im- 
portant in its use as an insulating 
material. 

The values on thermal conduc- 
tivity given below are typical of those 






Starting as tiny beads (left) the plastic expands many times original size (right) when hea 


obtained at a density of 2.5 lb per cu 
ft and a cell size of 0.002-0.006 in 
by the guarded hot plate method 
Thermal conductivity varies with 
changes in cell size and density ol 
foam. An increase in density results 
in a slight increase in the rate of heat 
flow. The reverse holds true when 
density is decreased. 


Thermal Conductivity 
(Btu/hr/sq ft/°F/in.) 

Av. Mean Temp. 19.9F 75F 1201 
0.214 0.243 0.26/ 

The water vapor permeability of 1 
substance is important ;from the 10- 
sulation standpoint. It fs a measure 
of the extent to which a material will 
function as a “vapor barrier’ be- 
tween areas having different atmos- 
pheric conditions. The water vap0! 
transmission rate of polystyrene foam 
is low —0.5-1.0 grains/hr/sq ft/1n. 
of thickness/in. Hg vapor pressure 
difference. ASTM Method D 697- 
42T was used to calculate the rate. 
Heat Resistance — The maximum 
temperature for continuous use (0 
which polystyrene foam should be 
exposed when not under load 
175 F. This value was determined by 
subjecting the specimen to dry heat 
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A small quantity of polystyrene beads placed in a mold into which steam is 
later injected (top) expands to fill the closed mold and produces molded 


shapes such as this boat (bottom). 


under no load for 24 hr and noting 
the highest temperature at which no 
distortion by heat alone took place. 
The foam burns at the rate of 4-5 in. 
per min when tested using ASTM 
Method D 635-44. An open flame is 
necessary for ignition, and free ac- 
cess to air is needed for continued 


burning. 


Water Absor ption—The water ab- 
sorption is extremely low. Its non- 
inter-connecting cell structure pre- 
vents the absorption of water into 
the interior of the molded article by 
capillarity. Water absorption is less 
than 0.5% by volume after immer- 
sion for 8 days at room temperature. 
Under a hydrostatic pressure of 10 ft 
of water for 48 hr, absorption is less 
than 1.5% by volume. This water is 
absorbed only at the surface of the 
piece and is readily lost to the at- 
mosphere once the article is removed 
from the water. This low water ab- 
Pe tty: combined with light weight 
makes this material desirable for use 
in buoyant members of boats, rafts, 
etc. Because of its low water absorp- 
tion, buoyant properties are retained 
after pedal immersion. 


Electrical Characteristics — The 
clectrical properties of polystyrene 
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How beads look when expanded outside a mold. 
Inside molds they crush together and adhere to 


each other. 


foam are being determined. How- 
ever, it is expected that the dielectric 
constant and power factor will be 
very low. 


Joining and Fabricating 


Polystyrene foam can be success- 
fully bonded to itself and a variety 
of other materials with a number of 
commercially available adhesives. Ad- 
hesives which contain any appreciable 
quantity of solvents for polystyrene 
should be avoided as these solvents 
will rapidly attack the expanded 
material causing shrinkage and col- 
lapse of the foam. 

Adhesives containing non-solvents 
for polystyrene, such as water and the 
lower alcohols, are most satisfactory. 
These can be of the drying type (set- 
ting by evaporation of the solvent) , or 
cold setting type that cure by chemical 
reaction. The former group includes 
the many water dispersed emulsion 
and latex types of adhesives, while 
the latter group includes phenol-for- 
maldehyde, resorcinol-formaldehyde 
and urea-formaldehyde adhesives. Be- 
cause of polystyrene foam’s low vapor 
transmission characteristics, the drying 
type adhesives should only be used 


when bonding foam to porous ma- 
terials such as wood. 

Polystyrene foam can be easily 
worked with virtually all common 
woodworking tools. No special tech- 
niques are necessary since the foam 
can be sawed, planed and shaped in 
a manner similar to wood. Another 
technique, which has been quite suc- 
cessful with expanded thermoplastic 
materials, is the use of the resistance 
wire. In this method, best results are 
generally obtained if the wire is kept 
just below red heat. The method is 
most successful with low density ma- 
terial, ie. 2-4 lb per cu ft. Higher 
density material cuts much more slow- 
ly and tends to fuse together on the 
cut surfaces. 


Applications 


Thermal Insulation—Polystyrene 
foam has low thermal conductivity, 
low water absorption, low water vapor 
permeability, and low density, all of 
which make it a good low temperature 
thermal insulation material. In addi- 
tion, it can be molded to fit insulation 
areas such as the contours of refrigera- 
tor and freezer cabinets, trailer bodies, 
refrigerator cars, and low temperature 
industrial piping. 






































Polystyrene foam has high  strength-to- 
weight ratio. Here a 2-oz rectangle of the 


plastic supports a 225-lb man. 


Sandwich Constructions — The 
toughness and resistance to fracture 
by impact, combined with good me- 
chanical strength properties at its low 
density, make polystyrene foam of 
definite interest for various sandwich 
constructions. The ease with which it 
may be adhered to a variety of ma- 
terials such as wood, fiberboards, Ia- 
minated plastics, various metals, etc., 
allows fabrication of panels with the 
same techniques used with wood. 
Polystyrene foam remains dimension- 
ally stable with changes in humidity, 
contrary to the behavior of wood, be- 
cause of its low water absorption. Its 





At right, below, is a pile of polystyrene beads. Left are the beads after being 


expanded outside a mold. Above are various items produced in heated molds. 


low thermal conductivity imparts in- 
sulation ability to panels containing 
it. 

Toys, Novelties, and Displays— 
The singular ability of this product to 
be expanded to desired shapes pre- 
sents a new method for the produc- 
tion of various articles from expanded 
polystyrene. For the first time, the 
production of intricate and unusual 
shapes of expanded polystyrene by 
foaming, rather than pressing or cut- 
ting to shape is possible. The rela- 
tively smooth dense skin produced 
takes paint satisfactorily. 

Buoyant Members—The low den- 


Mechanical Properties of Polystyrene Foam 















































Density Lbs /cu ft hea tal, 4 | gids aie 
Tensile str, psi, 30to | 55to 65to | 90to | 110to | 120to 
ASTM D651-48 50 | 75 85 | 110 | 1200 | 130 
Comeneten ot str, psi, 15 to 25 to 40 to | 60 to 70to | to 
5% off-set 20 35 so | 70 80 100 

ASTM C165-45 | 
Flexural str, psi, Flexible 60 to 90 to | 130 to 200 to 280 to 
ASTM D790-49T 90 120 160 230 310 
Impact str, (in.-Ib/in.) | 2.0to | 2.3to | 2.5to | 3.0t0 | 4.3to0 | 5.0to 
unnotched (1 in. wide 2.5 2.8 Sy mn ieee Pe oe *T" 'S.3 
specimen) ASTM | 
D256-47T | 














Test specimen size varied as necessary. 
All tests conducted at 73 F, 


sity, non-communicating cell struc. 
ture, and low water absorption of 
polystyrene foam provide high buoy- 
ancy and the assurance that this buoy. 
ancy will be retained for long periods 
of time. These properties make it 
well suited to provide buoyancy in 
boats, rafts, buoys, and other marine 
equipment. Compartments can be 
completely filled by molding expan- 
dable polystyrene to desired shape 


How To Mold It 


The expandable polystyrene beads 
can be expanded to shape with readilj 
controllable density in relatively in- 
expensive molds. Briefly the molding 
operation involves the following 
steps: 1) Charge a measured amount 
of beads to the mold. 2) Close the 
mold and apply heat (usually dr 
steam) until beads are expanded. 3) 
Remove source of heat a cool mold 
with cooling water. 4) Open mold 
and remove foamed article. 

Expansion Techniques—The fol- 
lowing three methods have been 
found to be best for expansion of 
polystyrene beads: 


1. Direct introduction of dry steam 
into the mold cavity. 

2. Steam heated molds. 

3. Molds heated by hot air. 


The choice of which method to us¢ 
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One anticipated use of the new expandable plastic 





Here it serves as the core between plywood (left) and aluminum (right). 


is for cores in sandwich materials. 








Mold Design 


Brass, bronze, aluminum and 
steel are satisfactory mold ma- 
terials, with brass and bronze 
being most desirable from the 
standpoint of ease of finishing, 
strength, dimensional stability 
and parting of the molded piece. 
Steel should be plated, or other- 
wise treated, to prevent rusting 
of the mold surfaces. 

Molds can either be machin- 
ed or cast from plaster models. 
Machine marks should be po- 
lished out of the mold. The fin- 
ish of cast molds will probably 
be satisfactory if the plaster 
model is smooth. If a high gloss 
is wanted on the molded article, 
additional polishing will be 
necessary. Wall thickness 
should be at least 14 in. for 
most moldings. The mold 
should be designed in such a 
way that the molded piece can 
readily be removed from the 
mold on all sides. Successful 
moldings have been made using 
a 2 deg draft on all drawn sur- 
faces. 

For molding with direct 
steam, the mold should be so 
fabricated that steam can enter 
the mold cavity through holes 
(1/32 in. dia) located in the 
mold walls. The size, number 


and placement of these holes 
are important and vary with the 
size and shape of the article. 
For many designs, it has been 
found that 1 hole for each 2 
sq in. of top surface area is sat- 
isfactory. Uniform distribution 
of holes over the area of the 
molded article is essential for 
complete expansion and uni- 
formity of the molded shape. 
Placement of the holes in rows 
is generally satisfactory. With 
new designs, experimentation 
will undoubtedly be necessary 
to establish the proper number 
and placement of holes to ob- 
tain satisfactory expansion. 

When molding with direct 
steam venting of steam and 
water from the mold cavity is 
essential for successful mold- 
ing. To some extent, the inlet 
steam holes act as vent holes 
after expansion has _ started. 
Water is forced through these 
inlet holes into the steam cham- 
ber by the pressure exerted dur- 
ing expansion. Further, a per- 
fect seal between the mold faces 
is not recommended. Elimina- 
tion of water of condensation 
from the mold cavity also occurs 
by “weeping” at the parting 
line of the mold. 
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is governed by thickness of the article 
to be molded. For sections of foam 
intended to be one inch or greater in 
thickness, Method 1 is recommended. 
The rapid penetration of steam into 
the mold and the latent heat given up 
during condensation of the steam per 
mit rapid molding cycles. Either 
Method 2 or Method 3 can be used 
for sections to be foamed that will be 
less than 1 in. in thickness. Steam 
heated molds give shorter expansion 
cycles than heating with hot air. 
When direct steam is used, it must be 
dry. Use of wet steam results in ex- 
cessive water pick-up by the expanded 
piece, requiring a drying period. 

Molding Pressures and Tempera- 
tures—Steam pressures for satisfac- 
tory expansion by all methods gen- 
erally lie in the range of 10 to 30 psi. 
The pressure used is dictated by the 
size and/or shape of the article being 
molded. The internal pressure de- 
veloped in the mold during expan- 
sion is a function of the density of 
the piece being molded. It falls in the 
range 10 to 50 psi for densities of 2 
to 10 lb per cu ft. Temperatures of 
230 to 275 F are used during expan- 
sion by all methods. If temperature 
exceeds 275 F, the expanded material 
will become too plastic and collapse. 

Molding Cycles—Expansion cycles 
vary with the method of expansion 
used, density, and size of the molded 
article. With steam introduced di- 
rectly into the mold the expansion 
time may be as short as 10 sec for 
small pices, and as long as 3 min for 
sections 12 in. thick. 

With molds heated by steam or by 
hot air, the expansion cycle depends 
on the thickness of the piece. For 1- 
in. thick articles, this may be as long 
as 20 min. with hot air and 10 min. 
with steam. Thinner sections require 
shorter times. 

The molded shape must be cooled 
to below 104 F before it is removed 
from the mold. Expansion will con- 
tinue if the foamed article is removed 
without cooling. Cooling time varies 
with mold wall thickness, thickness of 
the molded article and density. It can 
be as short as 1-2 min for small ar- 
ticles to 10-15 min for pieces 12 in. 
thick. Shock cooling should be avoid- 
ed as it will cause immediate shrink- 
age and partial collapse of the piece. 
In general, high density pieces (4 Ib/ 
cu ft and higher) can be cooled with- 
out collapse at a faster rate than can 
pieces at a density of 2 lb per cu ft. 

Silicone greases have been found to 
be satisfactory mold release agents for 
easy removal of the foamed article. 










































How the Government Buys 


Part 3 + Military and Federal Standards 





Government Standards like 
industry standards help elimi- 
nate waste, improve efficiency 
of operations, and facilitate 
interchangeability and _ re- 
placement. This concluding 
article explains the various 
types of Federal and Military 
Standards and j.ow they can 
be used to advaniage. 


by MARGARET P. HASKIN, 


Purchase Specifications and Standards Branch, Bureau of Ships, Navy Department 


@ THE VALUE OF industry standards 
has been proven many times. Since 
Government Standards are actually 
the result of coordinated efforts of 
government activities and industry, 





Some Definitions 

Standards. Documents, 
which may be used in invita- 
tions for bids, proposals and 
contracts, that establish engi- 
neering and technical limita- 
tions and applications for 
materials, processes, methods, 
designs, drafting room and 
other engineering practices or 
any related criteria deemed es- 
sential to achieve the highest 
practical degree of uniformity 
in materials or products, or in- 
terchangeability of parts used 
in those products. 

Federal Standards. — To 
cover engineering and related 
practices and shall be manda- 
tory for use by all Federal ac- 
tivities. 


Military Standards.—To 
cover engineering and related 
practices and shall be manda- 
tory for use by all Military 
activities. 














the same benefits should be realized 
from them as have been realized from 
industry standards. 


Federal Standards 


Federal Standards are developed to 
achieve the following objectives 
(a) reduction in number of sizes, 
types, and grades of items used | 
Federal agencies, (b) reduction in 
types of packaging, consistant with 
economy and efficiency of operations, 
(c) uniformity of dimensions or 
other characteristics which facilitate 
interchangeability and replacement, 
(d) uniformity in the practices and 
processes required in the manufac 
ture, preservation, packaging, pack- 
ing, inspection, and acceptance 0! 
items to achieve maximum economy, 
(e) uniform terminology and defini- 
tion of technical, engineering, and 
supply practices and processes. __ 

Federal Standards are identified 
numerically; for example: 

Fed. Std. No. 5—Standard Guides 
for Preparation of Item Descriptions 
by Government Suppliers. 


Military Standards 


Military Standards are issued by 
the Military Departments to establish 
limitations applying to items, m™a- 
terials, processes, methods, designs, 
and engineering practices. Militar) 
Standards are issued in two formats 
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is follows: 
Book Form (MIL-STD). Military 
Book Form Standards cover engineer- 
tices, charts, categories of 


mens nal and functional details, 
oraphs, formulas and lists. These 

idards utilize textual or graphical 
presentation or both, and may be 


| n unit page form when only 
one sheet is required. They are 
dentified by the symbol “MIL’’ fol- 
lowed by a hyphen and assigned 
arabic numerals. Example: 

MIL-STD-101—Color code for 
compressed gas cylinders and 
pipelines 

MIL-STD-105—Sampling proced- 
ures and tables for inspection by 
attributes. 

Sheet Form (MS)—Military Sheet 
Form Standards cover physical items 
and design features. They are limited 
to those dimensional and functional 
details required to insure  inter- 
changeability. Mi£litary Sheet Form 
Standards utilize graphical presenta- 
tion combined with tabular presenta- 
tion and notes if necessary. They are 
identified by the symbol “MS’’ fol- 
lowed by assigned arabic numerals. 
Examples: 

MS 13928—Expander, piston ring, 

oil 

MS 15000 — Fittings, lubrication 
(hydraulic) acceptable tip de- 
signs. 

Coordinated and Limited Coor- 
dination Standards—Military Stand- 
ards are further divided administra- 
tively into “‘coordinated” standards 
and ‘‘limited coordination” standards. 
“Coordinated” standards are those 
covering items or areas of use com- 
mon to more than one department 
which have been concurred in by 
all interested activities. ‘Limited co- 
ordination” standards are _ those 
issued by a single department or 
activity covering an area unique to 
that department or activity, or to 
satisfy an immediate need for a 
standard. 

Limited coordination standards 
carry a suffix after the regular symbol 
to identify the issuing activity. Ex- 
ample: 

MIL-STD-213 (Navy) Designa- 
tion system for gas turbine en- 
gines, Marine 

MS 15250—Fuse, cartridge, fer- 
rule contact, style F61. 

Changes to Military Standards— 
Changes to Military Standards are 
made either by complete revisions or 
by means of revised pages. Revisions 
are identified by a capital letter and 
the superseding data. Revised pages 
carry the revision date. 


Use of Military Standards 


Military Book Form Standards in- 
clude statements covering the pur- 
pose, application and effective | ae 
For example, MIL-STD-2—Drawing 
Sizes, states under “Scope” that the 
drawing sizes covered therein shall 
be used by the Departments of the 
Army, Navy and Air Force in the 
preparation of drawings. MIL-STD- 
214—-Amplifiers, Audio Frequency, 
General Purpose, states that it covers 
the types and characteristics of gen- 
eral purpose audio frequency ampli- 
fiers to be used by the Military 
Services. 

Although the definition and intent 
is the same for the two forms of 
Military Standards, Military Sheet 
Form Standards have been used to 
cover other than standard items due, 
largely, to the lack of a series of 
Military documents such as standard 
drawings, covering items which need 
to be so described and yet may not 
be established as standard. In addi- 
tion, the present format for Sheet 
Form Standards does not provide for 
any statement of purpose, application, 
intent or implementation. Since their 
use is governed by the documents in 
which they are referenced, e.g., 
specifications or procurement docu- 
ments, the original intent of a Mili. 
tary Standard is often lost. 

The system of Military Standards, 
particularly Sheet Form Standards, 
is relatively new and requires clari- 
fication and changes in administra- 
tion. The Standardization Division 
of the Office of the Assistant Secre- 
tary of Defense (Supply and Logis- 
tics) is now modifying the system to 
correct the deficiencies. In the mean- 
time, to clarify their use and signifi- 
cance, Military Sheet Form Standards 
prepared by the Bureau of Ships 
will include a statement of purpose 
and application. 


Obtaining Copies of Standards 


Volumes II, III, and IV of the 
Military Index list the Federal and 
Military Standards approved for use 
by a —- Department. Copies 
of individual standards used by the 
Army, the Navy and the Air Force, 
may be obtained as indicated in the 
foreward of the applicable volume of 
the Index. Copies of the three vol- 
umes may be purchased from the 
Superintendent of Documents, Gov- 
ernment Printing Office, Washington 
23, 5a Mae 

A complete list of Federal Stand- 
ards will be found in the ‘Index 









Suffixes Used for Identi- 
fication of Limited Coor- 
dination Standards: 
Army 

Cml Chemical Corps 
CE Corps of Engineers 
Med Army Medical Service 
Ord Ordnance Corps 
QMC Quartermaster Corps 
SigC Signal Corps 
TC Transportation Corps 
Nav) 
NAVY —Department of the Navy 
Aer -Bureau of Aeronautics 
MC Marine Corps 
BuMed Bureau of Medicine and 
Surgery 
NOrd —Bureau of Ordnance 
Pers —Bureau of Personnel 
Ships —Bureau of Ships 
S&A —Bureau of Supplies and 
Accounts 
Docks —Bureau of Yards and 
Docks 
Air Force 
USAF Department of the Air 
Force 
Joint 
ASG -Aeronautical Standards 
Group 











of Federal Specifications and Stand- 
ards’’ issued by the General Services 
Administration, Federal Supply Serv- 
ice. Copies of this Index may be 
purchased from the Superintendent 
of Documents, U. S. Government 
Printing Office, Washington 25, 
DD. C. 

Copies of individual Federal 
Standards may be obtained at the 
prices indicated in the Index, upon 
application accompanied by check, 
money order, cash, or Government 
Printing Office coupons, to the Busi- 
ness Service Center, General Serv- 
ices Administration, Regional Office 
Building, Seventh and D Streets, 
S.W., Washington 25, D. C. This 
office will also honor deposit account 
numbers issued by the Government 
Printing Office. 

Since Government Standards are 
continually being changed, it is the 
practice to furnish only the latest 
issue. Copies of superseded or can- 
celled standards are issued only when 
specifically required by an invitation 
for bid or an existing contact. In 
such cases, where a specific issue of 
a standard is required, the request 
should so state. Whenever copies of 
standards are requested, the title as 
well as the number should be given. 







































Materials 
at Work 





Plastic Bag ‘‘Sandwich’’ Lines 


Steel Tanks The recent develop- 
ment of a method of welding Kel-F, 
one of the fluorocarbon plastics, has 
led to the design of a custom-built 
envelope of the material to provide 
corrosion-resistant linings for steel 
tanks. 

A vinyl or polyethylene envelope 
is first slipped over an inflated form, 
then the Kel-F bag fits over that, 


and the whole is then covered with 


another vinyl bag. These vinyl en- 
velopes are installed to protect the 
relatively thin Kel-F membrane from 
mechanical damage during installa- 
tion. The complete assembly is then 






Here is materials engineering in action... 


New materials in their intended uses... . 





Older, basic materials in new applications . . . 








fitted into the steel tank, and sup- been developed by U.S. Stoneware, Hi‘ 

ported by a structure of acid brick and is said to provide almost univer 

masonry. sal corrosion resistance over a wide 
This method of lining tanks has _— range of temperatures. 
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Giant Chromium-Molybdenum Die Will Reduce Tubing 


Pictured on a vertical boring mill is an 8400 Ib die sec- 
tion, 50 in. in dia, said to be the largest of this type ever 
constructed. The die will be used by the Tube Reducing 


Cushions of Stainless Steel One 
of the latest uses reported for stain- 
less steel wire made by Fort Wayne 
Metals is in the production of shock 
absorbers for delicate electronic 
equipment installed in aircraft, tanks 
and other locations where high shock 
and vibration are common. 
Developed by Robinson Aviation, 
the new cushioning element consists 
of specially hardened stainless steel 
Wire first knitted into a sleevelike 
mesh, then flattened, rolled and com- 
pressed to the proper density. The 
cylindrical roll is enclosed in a single 
sleeve of fine annealed wire mesh 
and inserted in a stainless steel coil 
spring in the finished shock absorber 


unit 
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Corp., to expand their line of cold finished compression- 
formed tubing to 17 in. o.d. 

The die was forged from a chromium-molybdenum roll 
steel ingot weighing 38,600 lb; the finished die has a 31 
in. face width. 


Materials at Work 


Rubber Springs Give Bounce to Buses A rubber 
spring that looks like a large steel pipe rather than a 
conventional bus spring is being used on over 740 new 
buses of the Chicago Transit Authority. 

The so-called Torsilastic spring, manufactured by the 
B. F. Goodrich Co., consists of a metal shell and central 
shaft, with the space between shell and shaft filled with 
rubber bonded to the metals. Either the shaft or the 
shell is held stationary while the other is partly rotated 


These are Aluminum Extrusions 


These aluminum wheels and fap, 


with diameters ranging from 2} 
1.5 in. and weights of 2 g ; 
11/, Ib are hot extruded to finishe, 
sizes and contours by thi | 


Div. of The Garrett Cort 


LOE 1s 


The parts are produce 
specially constructed 1100 ty, 
press, holding tolerances of 0.0, 
The wheels are used in air cooling 
refrigeration and ram air turbine 

Alloys such as 148 aluminum 
with tensile strengths of 60,00 
psi are used, the extrusion proc. 
ess adding increased, consisteni 
strength the length of the blades 

The cross sectional view shows 
how the grain flow of a fan 
changes direction with extrusion, 
From the axial flow shown at the 
top to the finished radial flow at 
the bottom, considerable strength 
has been added to the blades 
which in the finished product may 
spin at speeds up to 100,000 rpm 


by a torque arm. The spring action is accomplished ) 
the twisting, “wind-up” movement in the rubber. 

Less than 100 Ibs of rubber are needed to suspend 41 
entire bus chassis weighing 20,000 lbs. The spring ® 
said to eliminate the metal-to-metal path for vibration 
and road noises found in other suspension systems. 

According to reports, 5900 buses equipped with the 
rubber springs and operating in cities from coast to coas 
have traveled over one billion operating miles. 
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: New Compound Cuts “Fogging” in Steel Strip Pro- 


duction After two hours service the conventional rubber- 


covered tension roll at left developed the shiny band with 


S cracks and corrugations, while the roll at right covered 


with the new compound, shows no sign of deterioration 


| after six months of service. 


Produced by B. F. Goodrich, the Strip-Grip compound 


s said to drastically reduce slippage and surface “fogging” 


Largest Fully-Molded Rubber Part? Believed to be the 


world’s largest fully-molded rubber part, this 1120-lb pad 
will be installed on a press used to form aircraft parts. 
Measuring 5 ft wide by 13 ft long, the pad was made 


of high finish steel strip. The compound is designed for 


rolls used in continuous strip processes such as electro 
lytic tin plating, annealing and galvanizing. 

The compound has a smooth, regular ground surface 
and the non-glazing feature is said to be an integral part 
of the compound, not a surface treatment. Company 
reports state that the roll retains its gripping character- 
istics throughout the life of the cover. 


of a specially-compounded rubber by Goodyear Tire & 
Rubber Co. The pad is designed to operate under pres- 
sures of around 10,000 psi in a direct action hydraulic 
press. 























NE ade 


ae aye 
20a 




















Alloy Spring Beats Rust The cobalt-bus 
spring alloy, Elgiloy, has again become ayaij. 
able on the commercial market. The Elgiloy 
spring (bottom) and the carbon steel Spring 
(top) were both exposed to 100% umid. 
ity for 18 days. After this time, the cathop 








stee] spring had disint rated Int 





final! 
nail 


brittle sections oscvatind ees rust, while 





the Elgiloy spring was rust-free. 

The alloy, composed of cobalt (40%), 
chromium (20%) and nickel (15%), has 
high hardness, toughness, tensile Strength 


set and fatigue resistance, and is nop. 








magnetic as well as being corrosion resistant 

Applications for the alloy are said t 
include fountain pen nibs, watch Springs, 
toaster pop-up mechanisms, flapper valves, 
surgical and dental equipment, drawing in- 
struments camera parts wrist watch bands 
and switch components as well as other 
forms of springs. 












Textured Aluminum Lightens Sportsman's 
Boat ‘The increased strength provided by 


a three-dimensional pattern in aluminum 
sheet stock allows the reduction in gage 
from 0.032 to 0.025 in. in this light-weight 
sportsman’s boat. 

Though the heavier gage material is stil 
used on the bottom of the hull to prot 
it from rocky shores, the reduction in thick 
ness of the other parts reduces the overa 
weight of the boat for ease of transpor 
tion and handling. 

Use of the patterned aluminum, pr 
duced by Rigidized Metals Corp., is als 


said to improve the appearance of the boa 








Magnet Keeps Plastic Metal-Free = This 
series of 6-in. dia circular magnetic disks, 
spaced at 1-in. intervals.around a magneti 
core provides an automatic method of r 
moving any tramp metal from plastic pellets | 
produced by Apex Tire & Rubber Co. 
The permanent magnets, manufactured by 
Eriez Mfg. Co., eliminate the need fot 
wiring and electrical sources and are it 
stalled in the throat of the hopper through 
which the free-flowing plastic materi J 
passes. The magnets are freed of metal by 
lifting them from the hopper and wiping 
them clean with a cloth. 
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" = MATERIALS & METHODS Here is a broad and general survey of the materials commonly | 
4 0. ° 
tured by Manual No. 104 used at temperatures above 300 F. Although not an exhaustive 
reed for study, it will acquaint the engineer with the wide range of 
é‘ This is another in a series of i ‘ ° 
are in: conproheniieh Gallien on euateneiidle materials from which he can select the ones to meet his par- 
through J materials and their processing. Each ticular needs. Among the materials covered are: 
material is complete in itself. These special 
metal by sections provide the reader with use- 
| wiping ful data on characteristics of mate- ; 
rials or fabricated parts and on their e Superalloys a Ceramics and Cermets 
Processing and applications. @ Irons and Steels @ Plastics 
amen 10a @ Light Metals @ Copper and Copper Alloys 



































The Selection Problem 


@ IN THE DESIGN and production of 
an increasing number of products, 
engineers and designers are con- 
fronted with the problem of select- 
ing materials to meet high tempera- 
ture service conditions. The purpose 
of this manual is to aid in solving 
this selection problem by giving a 
broad picture of the materials gener- 
ally used in high temperature appli- 
cations. The purpose is not to present 
detailed information or recommenda- 
tions of what materials to use for 
specific applications, but rather to 
acquaint the engineer with the wide 
range of materials available from 
which to select the one to meet his 
particular needs. 

The materials covered here are 
those used at temperatures above 
about 300 F. They include a large 
number of ferrous and nonferrous 
metals, ceramics, cermets and some 
plastics. Many coatings are also ap- 
egg to high temperature service, 
ut due to space limitations, they 
cannot be covered here. Nor are re- 
fractory materials for such applica- 
tions as furnace linings included. 

Before making a final choice of 
materials, the advice of a reliable 
producer or producers of heat re- 
sistant materials should be sought. 
Their knowledge and their experi- 
ence in handling similar problems in 
the past can often save considerable 
time and expense. The producer 
should be given complete informa- 
tion about the requirements of the 
part and under what conditions it 
will operate so that he can base his 
recommendation on all the facts. 

Following is a list of most, but 
not necessarily all, of the possible 
conditions that may have to b con- 
sidered in the selection of a material 
for any given high temperature ap- 
plication. 


1. Temperature of operation. 
2. Possible maximum tempera- 
ture. 
3. Temperature cycling. 
a. Range of temperature 
cycling. 
b. Frequency of tempera- 
ture cycling. 
Thermal shock conditions. 
Type and size of load. 
Manner of support. 


Sie 






Type of atmosphere or other 
corrosive conditions. 
8. Abrasive or wear conditions. 
9. Continuous or intermittent 


operation. 
10. Expected life. 
11. Cost. 


12. Ease of replacement. 
13. Fabricating, welding or form- 
ing. 

The significant properties that 
must be considered in selecting a ma- 
terial to meet the above operating 
conditions are discussed below. 


High Temperature Strength 

It is a well-known fact that 
strength and, therefore, load carrying 
ability of materials decreases as tem- 
perature increases. It is also well- 
known that strength properties at 
elevated temperature must be consid- 
ered differently than at room tem- 
perature. 

Most materials generally pass 
through three stages as temperature 
increases. At room temperature and 
up to a certain point, they are en- 
tirely elastic. They then go through 
a stage in which they are both elastic 
and plastic. And finally, they are 
completely plastic. The temperatures 
at which these stages occur are not 
the same for all materials. 

At high temperatures, where 
metals under stress no longer behave 
elastically, but are subject to slow 
plastic deformation, time becomes a 
critical factor and conventional ten- 
sile test values cannot be used. The 
problem becomes one of determining 
the load which at a given tempera- 
ture will not produce more than a 
certain allowable degree of deforma- 
tion or will not rupture in a given 
time period. 

Creep Strength—The matter of 
evaluating strength at temperatures 
where plastic characteristics predomi- 
nate is controversial. But at present, 
creep test properties are generally 
considered one of the most reliable 
indications of hot strength under 
relatively constant temperature con- 
ditions. 

Creep data—more specifically, the 
limiting creep stress to produce a 
selected minimum rate of creep—is 
frequently the basis for calculating 


allowable design stresses. It is usual) 
expressed in terms of percent defor. 
mation per 1000 hr. The minimum 
creep rates selected for comparison 
and design vary considerably depend. 
ing upon the application. But on the 
basis of experience, rates of 0.01, 
0.10 and 1% per 1000 hr are mog 
commonly used. 

Stress -Rupture-—Stress-rupture data 
are often valuable in evaluating the 
strength of high temperature materi. 
als and in the establishment of allow. 
able design stresses. 

The principal object of a stress. 
rupture test is to determine the time. 
to-fracture under a constant load at a 
constant temperature. It therefore 
gives a rough approximation of the 
life expectancy of the alloy under 
relatively constant temperature con- 
ditions. The results are also useful in 
comparing alloys for service in which 
severity of load or overloading might 
produce failure in a relatively short 
time. 

Ductility—Accurate comparison of 
hot ductility of heat resistant mater- 
ials is difficult since there is no one 
generally accepted reference tes 
Total elongation on both creep and 
stress-rupture tests are often used as 
criteria. Also, elongation values in 
short time high temperature tensile 
tests are commonly used in specifica 
tions as an indication of high temper. 
ature ductility. 

Short Time Tensile Properties 
Shart time hot tensile tests in which 
the test specimen is held at the test 
temperature for one hour and then 
pulled, cannot be relied upon to 1n- 
dicate how the materials will behave 
in service. The values obtained are as 
much as five or six times the limiting 
creep stress values and, therefore, 
greatly over-evaluate load carrying 
ability over long periods. Neverthe 
less, short time tensile tests can be 
helpful in evaluating resistance ‘ 
momentary overloads, and are 10 
cluded in some specifications. 

Allowable Design Stresses—W here 
service experience is available, allow- 
able design stresses are determined on 
the basis of the experience of both 
the user and producer. And their de- 
cision depends upon the part and ser- 
vice conditions. A frequently used 
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A small area is marked off on a turbine blade blank 


taken at random from the production line. 


3 Rupture tests are run in small electric furnace at tem- 
peratures from 1200 to 1500 F. Here test rig is given 


final adjustment. 





One Way of Measuring High Temperature Strength 


stress-rupture tests are used at Pratt & Whitney as part of their quality control to check on the quality 





f turbine disks and blades going into their jet engines. Below are the principal steps in the tests 
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uN 
* 
e 


A test specimen is machined out of blade. Here it is 
being checked before going to test rig. 


Fart Ne 0 Siew 


Spee 


After rupture, test piece is fitted together and elonga- 
tion measured. 
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These Materials 


Under Load, Normally Used Up to 
These Temperatures 


600 900 i200 1500 I8O00F 
& T |} } ' 


Resist Corrosion Up to These 
Temperatures 


600 9300 i200 1500 i800 2i00r 
T tT ' 





Heat Resistant Plastics 

Copper, Copper Alloys 
Aluminum Alloys 

Magnesium Alloys 

Titanium, Titanium Alloys 
Cost Irons 

Malteable Lrons 

Carbon Steels 

Carbon- Molybdenum Steels 
Chromium Molybdenum Steels 
44-10% Chromium Steels 
Straight Chromium Steels 
Heat Resistant Casting Alloys 
Austenitic Stainless Steels 
Austenitic Superalloys 

Nickel Base Alloys 

Cast Cobalt Bose Alloys 
Ceramics 

Cermets 








Good etal/ 
Service Temp 








{ | om 


Good at ali 
Service Temp. 
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t 








NOTE: This chart gives only an approximate indication of high temperature service performance. Values vary widely within each group of materials 
depending on composition, treatment, method of production and service conditions. 


maximum allowable design stress is 
50 to 60% of the stress required for 
rupture in the life of the part. The 
stress selected is then compared with 
the allowable deformation in that 
time. This rule only applies where 
temperature is constant and where 
changes in stress are infrequent and 
not excessive. Where cyclic heating 
is involved, design stresses must be 
much lower—by a factor of at. least 
two or three. 

Thermal Fatigue—In many high 
temperature applications intermittent 
or widely fluctuating temperatures 
(cyclic heating) are encountered. 
Thermal fatigue failure involves 
cracking characteristically caused by 
very rapid heating and cooling cycles. 
Such failures are the result of many 
reversals of thermal stresses in the 
part as contrasted to common me- 
chanical fatigue failures, which are 






caused by externally applied loads. 
Very little precise thermal fatigue in- 
formation is available on which com- 
parison of the various alloys can be 
based, and no standard test as yet 
has been adopted. 


Thermal Expansion and Distortion 


Closely related to thermal fatigue 
is the problem of thermal expansion 
and distortion and warping. All met- 
als expand with increasing tempera- 
ture. If | pe provision for expan- 
sion and contraction is not made, 
thermal stresses set up can cause 
early failures. In high temperature 
design, allowances for dimensional 
variations must be many times as 
great as those encountered in struc- 
tures at normal temperatures. The 
thermal coefficients of expansion aid 
the designer by giving an indication 


of how much expansion must be al 
lowed for. 


Surface and Structural Stability 


Surface Stability—In the selection 


of high temperature materials, con- 
sideration of surface stability is of 
paramount impertance. Equipment 


for high temperature service fre- 
quently operates under oxidizing or 
reducing conditions or in contact 
with corrosive gases or chemicals. 
Elevated temperatures generally ac- 
celerate scaling and action of corro- 
dents. When the corrosive attack 1s 
severe enough, metal thickness may 
be reduced to the point where it can 
no longer withstand the imposed 
stresses. 

It is dangerous to generalize about 
oxidation and corrosion resistance. 
Very slight changes in alloy content 
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elevated 
veneral 
re not as structurally stable as at 
normal temperatures. However, it 1s 
lesirable that they change as little as 
possible under the given service con- 
ditions. Lack of structural stability 
can involve carbide precipitation, 
spherodization, graphitization, sigma- 
phase formation, temper embrittle- 
ment, carburization, etc. 


Other Properties 


Besides the above properties, there 
are others that may be important de- 
pending on the particular application. 
These include high temperature wear 
resistance, thermal conductivity, ther- 
mal shock resistance, room tempera 
ture properties, weldability, hot work 
ing characteristics and other fabricat- 
ing characteristics. 

Data available on some of the high 
temperature properties are not too 
complete. And where data are avail- 
able from several sources, they often 
do not agree. Although comprehen- 
sive investigations are underway, 
there are at present, many gaps and 
therefore evaluation of materials 
based on test property data must be 
done cautiously. Usually the best 
method of choosing high tempera- 
ture materials is to combine a con- 
sideration of field and service ex- 
perience with available test data. 


Plastics 


While many plastics can be used at 
temperatures up to around 200 and 
250 F, relatively few are useful much 
above 300 F. The discussion here will 
be limited largely to those generally 
applicable for uses to withstand tem- 
peratures of above 300 F. 

The fluorocarbon plastics common- 
ly known as Teflon, Fluorothene and 
Kel-F, are thermoplastic materials 
which have considerably broadened 
the high temperature service range. 
Teflon withstands continuous service 
temperatures up to 500 F. Kel-F is 
iseful up to about 400 F. Silicone 
ubber has also been found suitable 
this temperature range. 
hese materials are finding in- 
ising use for gaskets and sealants, 
insulation in electric motors, and 
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High Temperature Materials | 





Properties of Some Heat Resistant Plastics 











Flexural Strength, 1000 psi 
He Max, 
Name Service Uses 
Room Temp. F 
Temp. 300 F 500 F 
Phenolic Laminate | 
(CTL91LD) | 53 ' §2 42 500 Structural 
Polyester Laminate 
{TAC Mod.) 41 23 500 Structural 
. 
i 
Silicon Laminate | 30 : 17 14 500 Structural 
| | | 
Tefion 1.6 $00 Gaskets, motor 
: insulation. 
i : 
| | Gaskets, motor 
Kel-F 8.2. | _— — 400 insulation. 





for other applications where high 
temperature resistance is needed. Be 
cause of their relatively low strength 
their use is largely limited to non- 
structural applications. 

For high temperature structural 
uses, heat resistant polyesters, sili- 
cones and phenolics show most prom- 
ise. Heat resistant polyesters and sili- 
cones are thermosetting type plastics 
and also can be used up to about 
500 F. The high temperature prop- 
erties of polyesters deteriorate during 
prolonged exposure. The silicones, 
however, maintain their properties 
even under prolonged exposures, but 
do not have initial high strength and 
stiffness. 

Glass fiber reinforced polyesters 
and silicones are being used for lam- 
inated structural aircraft components. 
These applications involve glass fiber 
faced sandwiches with cores of either 
foam plastic, honeycomb, or glass 
fiber channels. 

Phenolic-glass laminates, with a 
recently developed high temperature 
phenolic, perform satisfactorily up to 
500 F. At this temperature they are 
probably the highest strength plastic 
combinations thus far ~ developed. 
Currently the materials are being 
evaluated for aircraft and guided mis- 
siles, and for high temperature elec- 
trical insulation. They have already 
been used in a compressor stator case 
subject to a prolonged temperature 
of 500 F and for jet engine compres- 
sor blades. 


Rapid advances in jet engine design are 
requiring materials that will withstand 


higher temperatures than ever before. 




















































The 


usefulness of 
coppers at moderately elevated tem- 
peratures depends to a large extent 
on the softening point which varies 


Copper and Copper Alloys 


commercial! with the type of copper and the de 
gree of cold work. Tough pitch cop 
per has the lowest softening point 


and silver bearing types have the 


High Temperature Properties of Copper and Copper Alloys 


















| Designation Coppers Brasses* Bronzes Cupro Nickel 
Form and Wrought, Wrought, Wrought, Wrought, 
Condition Annealed Annealed Annealed WQ and Aged 
| General | Commercially pure Cu-Zn alloy plus |Cu-Al, Cu-Si, | Cu-Ni alloy (10- 
Composition or alloyed with | small quantities | Cu-Sn, alloys. 30% Ni). 


| other elements. 


not more than 1% | of other metals. 








ees 

























| tubes. 


| | 
: 








Creep Strength 0.01%/1000 hr | 0.01%/1000 hr | 0.01%/1000 hr | 0.01%/1000 hr 
(1000 psi) at: / 
300 F 3-8 9-19 14-23 25-40 
| 400 F 1.5-5.0 2-11 5-10 15-30 
' 500 F 0.4-2.6 0.>-2.3 2-5 8-30 
Thermal 
Expansion 
{in/in. /°F x 1079) 
68-570 F 9.8 10-11 9.0-10.2 9.0-9.5 
Applications | Seldom used above | Seldom used a- | Seldom used a- | Can be used up 


| 500 F. Boiler tubes, | bove 500 F. Heat | bove SO0F. High | to 600 or 700 F. 
/heat exchanger | exchangers, tube | temp gears and | Heat 
sheets and tubes. | bearings, heat | ers, tube sheets 


exchang- 


exchangers, en-| and tubes, feed 
ine cylinder | water heaters. 


eads and valve 
sleeves. 


































* Does not include leaded brasses. 





The Light Metals 


Aluminum Alloys 


Several aluminum alloys retain a 
relatively large part of their room 
temperature strength and hardness at 
temperatures up to around 600 F, 
and for this reason find use in in- 
ternal combustion engines for such 
parts as pistons and cylinder heads. 

Both cast and wrought alloys are 
used in engine parts. Their principal 
advantages are light weight, good 
thermal conductivity, and excellent 
surface stability. The most widely 
used casting alloys are aluminum- 
coppers containing 10 to 15% cop- 
per; aluminum-copper-nickel-magne- 
sium alloys containing about 4 cop. 








| 122 


All properties are approximate. Creep values vary widely depending on grain size and composition. 


per, 1.5 magnesium, 1.0 to 2.0% 
nickel; and aluminum-silicon alloys 
containing 12 to 20% silicon. 

Of the wrought alloys 18S, 24S 
and 32S are used as forgings for 
piston rods. The minor additions of 
nickel in 18S and 32S make these ex- 
ceptionally resistant to corrosion at 
elevated temperatures. 


Aluminum alloys such as 24S and 
75S in sheet form generally retain 
most of their short time tensile prop- 
erties up to 250 F. Above this tem- 
perature, strength tends to decrease 
rapidly, particularly, in the case of 
75S-T. Creep and stress-rupture data 
are given in the table. 


highest. Additions of arsenic apc 
phosphorous raise the recrysialliza. 
tion temperature, although the effec, 
of phosphorous is not as 

that of silver or arsenic. 

Creep strength of copper 
affected by composition and 
of cold 
tough pitch and oxygen-free pp 
have lowest creep strengths, followe 
by phosphorized copper. Silver bea: 
ing and arsenical coppers have th 
highest. Silver bearing and arsenic, 
coppers are therefore used mor 
widely than the others for high ten 
perature service. The resistance t 
oxidation and scaling of commercia 
coppers is such that most of then 
are seldom temperature 
above 500 F. 

Of the copper alloys, the alum 
num bronzes are probably most wide. 
ly used for elevated temperature ap 
plications. They have excellent te. 
sistance to oxidation and _ scaling 
This resistance increases with alum 
num content. They retain most oi 
their strength up to 300 to 400 | 
But beyond 600 to 750 F, strengtl 
decreases rapidly. 

Other copper base alloys that fin 
considerable service above 300 F are 
the cupro-nickels. These materials 
have good creep strength up to 60 
or 700 F. Their corrosion resistance 
and resistance to oxidation and scal- 
ing is also adequate for use in this 
temperature range. Also, these alloys 
with small amounts of cold workin; 
do not soften at 500 F for periods 
of time in excess of 6000 hr. 


work. Thus. ele 


used at 


Magnesium 


Magnesium-base alloy castings if 
recent years have found considerabl: 
use at temperatures up to as high a: 
600 or 650 F. The relatively new 
ZT1 alloy containing 3 thorium, 2); 
zinc, and 0.7% zirconium has ex: 
cellent creep properties up to 600 or 
650 F and is used for engine parts. 

For temperatures up to about 500 
F, the magnesium alloys containing 
rare earth additions and zirconium 
have proved successful. The older 
magnesium aluminum-zinc alloys can 
be used effectively up to around 400 
F, although with the introduction 0! 
newer alloys, their use is generally 
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o temperatures up to 400 F. 
+e to date indicate that resist- 


Test 
orrosion and oxidation ot 
m base alloys is exce llent. 


Titanium 
enerally believed that tita 
1 its alloys will be most use 
ne temperature range of from 
about 400 to 800 F and possibly 
0 F. Their elevated temperature 
erties seem to fall between those 
f aluminum and magnesium alloys 
and the heat resistant steels. A com- 
yarison with 24S and 75S aluminum 
indicates that commercial titanium is 
several times as strong as_ these 
aluminum alloys at 700 F and is 
equivalent to the 18:8 stainless steels. 
‘Titanium has definite creep at 
room temperature while between 400 
and 600 F it shows no creep. Tita- 
nium’s affinity for oxygen and nitro- 
gen is an important factor in restrict- 
ing the use of sheet stock to tempera- 
tures below 1000 F. While at room 
and moderately high temperatures, an 
oxide skin forms on the metal and 
protects it from further oxidation, 
above 1000 F the metal absorbs the 
skin. Therefore, prolonged exposure 
above this temperature makes tita- 
nium brittle. 
The titanium-base alloys thus far 
developed contain various amounts of 
aluminum, molybdenum, and chro- 


pre 


Irons and Steels 


Cast Irons 


Cast irons are successfully used in 
load carrying applications up to about 
850 F. Above this temperature, all 
ordinary cast irons deteriorate rapid- 
ly. Based on short-time tensile tests, 
cast irons retain most of their tensile 
strengths up to about 800 F and 


there is little creep up to about 
600 F. 


Above 800 F the value of cast 
iron is determined by its ability to 
resist growth and oxidation. Of the 
cast irons, the higher tensile strength 
grades with low carbon content usu- 
ally exhibit the least growth. Small 
additions of chromium and molybde- 
hum aid to minimize growth in these 
graies. Typical applications of these 
irons include diesel engine cylinder 
heads, stoker links (up to 1400 F), 
Craxing still tube sheets (up to 


High Temperature Materials 


High Temperature Properties of Aluminum and Titanium 








Designation 


Aluminum 


2458-T 75S-T 


Aluminum 


Titanium 


(RC70) 





FORM 


COMPOSITION, % 


CREEP STRENGTH, 1000 psi at: 


200 F 
300 F 
400 F 
600 F 
800 F 
RUPTURE-STRESS, 1000 psi at: 
200 F 
300 F 
400 F 
800 F 





THERMAL EXPANSION 

(in/in./°F x 1076) 
68-200 F 
68-400 F 





Wrought Sheet 


4.5Cu, 1.5Mg, | 1.6Cu, 2.5Mg, 0.2Mn, 
0.6Mn, Bal Al 


0.01%/1000 hr | 


Wrought Sheet 


5.6Zn, 0.3Cr, Bal Al pure 


0.01% /1000 hr 





OXIDATION RESISTANCE | 
Max Temp for Continuous 
Service 





} 


Annealed Sheet 


Commercially 


| ) \° o/ 1000 hr 


58 | 62 | — 
52 50 — 
ag 30 38 
32 
10 
1000 hr 1000 hr /100hr 1000 hr 
55 53 
37 20 — 
19 9 45 42 
~ 22 15 
ial tl i eumenesn cans —|-—__—- 
| 
12.8 13.0 | 5.0 
13.0 : 13.5 OE 
Excellent oxidation resistance at all | 
service temperatures. 1000 F 





NOTE: Values given are approximate and can vary considerably depending on exact composition, treat- 


meni, etc. 


mium. They are age hardening and 
have considerably higher creep and 


stress-rupture strengths than com- 
mercial titanium. On a_ strength- 
1200 F), and exhaust manifolds. 


Also, special alloy cast irons have 
been developed which have excellent 
resistance to growth. Of these, the 
austenitic cast irons are widely used. 
They contain 14% or more of nickel, 
1 to 4% chromium, and about 5% 
copper. They resist scaling up to 
about 1500 F, and are sometimes 
used for automobile, truck, and bus 
exhaust manifolds. 


Malleable tron 


Since the carbon present in malle- 
ables dissolves at temperatures above 
about 1400 F, malleable iron castings 
should not be used above 1200 F. 
Tensile strength properties change 
very little up to about 600 F; be- 
tween 600 and 800 F they begin to 
decrease; and above 800 F they drop 
sharply, until at 1200 F tensile 


weight basis they are equal to or 
better than Type 410 stainless in 
stress-rupture and creep strengths at 
800 F. 


properties are approximately 20 to 
25% those at room temperature. 
Elongation also remains practically 
constant up to 600 F, but above this 
temperature it increases rapidly. For 
design purposes, an allowable work- 
ing strength of 5600 psi at working 
temperatures up to 775 F is generally 
used. 

Malleable iron has excellent stabil- 
ity at elevated temperatures. Tests in- 
dicate that up to 900 F there is prac- 
tically no growth or permanent in- 
crease in volume except under re- 
peated heating. And between 900 
and 1200 F there is only a slight 
growth. 

Impact resistance, as measured by 
Charpy tests, is not appreciably 
changed up to about 400 F. In some 
cases, impact resistance may be low- 
ered if castings are heated to 850 or 
900 F and quenched, as in the hot 



























































dip galvanizing process. Lhis galvan 
izing embrittlement can be prevented 
by quenching the malleable castings 
from 1200 F when they are produced 


or by keeping phosphorus low 
( arbon steels nnd nsidaeraDle 
it temperatures above 300 F and 


to 1000 F. Their oxidation resistance 


being satisfactory up to 1000 F, they 
are quite satisfactory for a wide range 
of applications where only low 
strength is needed. 

As can be seen from the accom 
panying table, the high temperature 
strength properties (creep and stress- 
rupture) are, of course, considerably 
lower than those of the low alloy 
steels. The big advantages of low 
carbon steels where service conditions 
allow their use, are relatively low 
cost and ease of welding, forming 
and fabricating. They also have good 


hot impact 
950 F. 


resistance 


up to about 


In general, creep strength of these 
steels at the lower temperatures im 


proves with an 
content, but 


ncrease in 


Carbon 


at higher temperatures 


reep strength tends to decrease wit! 
ased irbon conten 1 no! 
izing heat treatment is usually recom 


mended, since carbon steels in the 
annealed condition 


than those with 
cures. 


are less stable 


normalized = struc 


Molybdenum and Chromium- 
Molybdenum Steels 


The carbon-molybdenum and chro- 
mium-molybdenum steels can be di 
vided according to composition into 
four broad groups as follows: 1) 
carbon-molybdenum, 2) 0.5-3.0 chro- 
mium-molybdenum, 
mium, 4) 6-10 chromium. All of 


3) 4-6 


chro- 


these steels are of the pear 
martensitic type. They generally hay 
low carbon content and are 


the annealed or normaliz 
tempered ondition. Most 
use is confined to temperatur 
7a) | 
he ifDOT) molybden 
ontain from 0.) up to L.O 


molybdenum and up to about 0.209 
carbon. Silicon up to 1.5% 
added to improve surface s 
These steels have good creep s 

at intermediate temperatures 
relatively low oxidation resistance 
They have low hot ductility, particu 
larly at 950 to 1000 F, and a ten 
dency to precipitate graphite under 
certain service conditions when held 
for long periods above 900 F. Work 
ing characteristics and weldabilit 
are excellent. They are used princi- 
pally for tubing in the steam gener. 
ating and oil refining industries 


High Temperature Properties of Carbon, Molybdenum, and Chromium-Molybdenum Steels 










































































| Carbon- 0. 5-3 Chromium- 
Designation Low Carbon Steel | Molybdenum Steels | Molybdenum Steels | 4-6 Chromium Steels | 6-10 Chromium Steels 
Form Wrought and Cast | Wrought and Cast | Wrought and Cast | Wrought and Cast | Wrought and Cast 
ase jetliner a. 
Composition, % 0.10-0.20 C 0.5-1.5 Mo 0.5-3 Cr 4-6 Cr 6-10 Cr 
0.10-0.20 C 0.5-1.0 Mo 0.5 Mo 0.5-0.1 Mo 
Creep Strength (1000 psi) at: A me FA B A B A B A B 
Creep Rates: 

800F A=0.1%/1000 hr 17-20 10-13 29-35 21-25 32-44 22-30 

900 F B=0.01%/1000 hr 10-12 6-8 19-24 12-15 20-40 14-23 15-19 10-15 14-33 9-25 
1000 F | 326 1.8 10-12 5-7 10-20 6-12 | 8&1 6-7 12 $9 
1100 F — —e + 3 3-8 2- $6.5 2.5-3.5 46 2.5-4 
1200 F 0.5 Oa i 2 ] 2-4.5 12.5 2.0-3.5 1-2 2.373 1-2 

Rupture Stress (1000 psi) at: D E wee D st Uf D E C D E | i. D E 
800F C=100hr | —_ 24 | (For 0.5 Mo only) 

900 F D=10,000 hr 7 | 40-53 32-38 16 | 40-65 25-48 — | 32-37 26-31 21-23 — ” 
1000 F E= 100,000 hr 7 3 32-37 12-16 7 | 2840 15-24 12-16 | 23-30 13-20 8-ll — -20 - 
1100 F 3 6 16-17 56 3/;1823 Sill $8 14-16 5-10 4-7 -“17.5 11-14 #11 
1200 F 1.3 6 8 3 7110-135 35.5 2-4 4-9 >. £5 ~10 7. x 

Room Temp. Properties: 
Ten. Str, psi 55-65 55-65 60-80 70-90 
Yield Str, psi 28 30-40 30-40 30-45 30-60 
Elong in 2 in., % 35 30-35 30-35 35-43 30-40 
Brinell Hardness 137 (Max) 150 (Max) 163 (Max) 163 (Max) 179 (Max) 
Thermal Expansion 
(in/in/°F x 1074) 
70-600 F 7.40 oe et 6.80 6.65 
70-800 F 7.80 7.70-8.10 7 7.80 7.10 6.75 
70-1200 F 8.30 8.30-8.70 8 .00-8 . 50 7.30 7.20-7.§ 
Oxidation Resistance, Max Temp 
for Continuous Service 1050 F 1050 F 1050-1175 F 1200-1300 F 1250-1300 F 
. . . . os ill 
Applications Boilers and pres- | Super heater Super heater and heat | High temperature | Oil cracking-st! 
sure vessels, steam | ing, i ill | exchanger tubes, | pipe, heat exchanger tubes, exhaust val ves. 
piping, other uses » high tem- cracking-still tubes, | and super heater | Used where high cor- 
up to 1000 F where | perature pipe. steam piping, con-| tubes, hot die appli-| rosion resistance ' 
only low strength denser tubing, steam | cations, valve and | essential. 
is needed turbine rotors. fuel injection pump 
parts. 














424 





NOTE: Values are approximate and for steels in annealed condition. Sirength properties can be improved by heat treatment. 


MATERIALS & METHODS 
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hromium-molybdenum steels 
ig up to about 3% chro- 
e superior to the carbon- 
1um steels in creep and stress 


aunt strength. Their strength gen 
+t Cc i < < 
vail satisfactory up to about 


It is considerably increased 
alizing and tempering treat 
Additions of 
1.5% improve oxidation re- 
ctance, while adding molybdenum 
Ip 1.0% further improves high 
emp rature strength. All these steels 
have somewhat better oxidation and 
-orrosion resistance than carbon- 
molybdenum steels. They are sus- 
eptible to spherodization particularly 
those containing over 2.0% chro- 
mium. They are moderately air har- 
dening, but have good weldability. 
With proper heat treatment they 
can be readily formed. 

The major uses of these chromium- 
molybdenum steels include steam 
piping for service up to 1000 to 
1050 F; superheater, heat exchanger 
and condenser tubes; cracking-still 
tubes; and steam turbine rotors. 

The 4-6 chromium steels contain 
from 4 to 6% chromium, and 0.5 to 
0.9% molybdenum to eliminate the 
susceptibility to temper embrittle- 
ment and improve the high tempera- 
ture strength. Silicon up to 1.5% 
may be added for increased creep 
strength or to improve oxidation re- 
sistance. These steels tend to be air 
hardening, which causes low ductil- 
ty and poor machinability unless 
they are annealed and cooled very 
slowly. Adding titanium in amounts 
of four or five times the carbon 
content or columbium in amounts of 
about eight times the carbon content 
decreases or eliminates air harden- 
ing. 

In general the high temperature 
strengths of 4-6 chromium steels are 
below those of the lower chromium 
grades, particularly up to about 
1050 F. As a group, these steels 
have excellent resistance to oils and 
crudes containing hydrogen sulfide 
and therefore find wide use for tub- 
ing in oil cracking stills. Because of 
their high resistance to heat check- 
ing and formation of the proper 
amount of oxide scale, they are used 
in many hot die applications, such 
as extrusion dies, mandrels, punches 
and hot metal chisels. Other uses 
include valve and fuel injection 
pump parts. 


The 6-10 chromium steels are simi- 
lar to the 4-6 grades except for their 
greater chromium content, which is 
Present to provide greater corrosion 


nent silicon up to 


around 


IL, 1954 






High Temperature Properties of Straight Chromium Steels 





Martensitic Grades: 





Ferritic Grades: 









































Designation 403, 410, 416, 420 405, 430, 446 
FORM Wrought Wrought 
CREEP STRENGTH (1000 psi) at: A B A 
800 F A=0.1%/1000 hr ~ me 
900F B=0.01%/1000 br = eo _ — 
1000 F 9.2 8 | €6.5 4.2-7 
1100 F 4.2 +2 3-5 2.3-4.5 
1200 F 2 8 Pn ad Oe | 1.0-1.6 
RUPTURE STRESS (1000 psi) at: C Cc 
900 F C=10,000 hr 26 24 
1000 F 13 13 
1100 F 7 | 5 
1200 F 3 3 
ROOM TEMP. PROPERTIES 
Ten. Str, psi 75-115 75-85 
Yield Str, psi 40-90 40-55 
Elong in 2 in., % 20-30 25-30 
Brinell Hardness 150-180 160-180 
THERMAL EXPANSION 
(in/in/°F x 107) | 
70-800 6.41 
70=1200 OF. 2h ke 
OXIDATION RESISTANCE 
Max Temp for Continuous Service 1300-1400 1500-2000 
APPLICATIONS Steam turbine blading, | Pressure vessel liners. Used 
valve trim, pressure vessel | where high resistance to 
liners, oil industry tubing, | scaling is needed. 
gas turbine compressor 
blading. 








NOTE: Values’ are approximate and can vary considerably depending on exact composition, heat treatment, etc. 


resistance primarily to hot petroleum 
products. In general, the corrosion 
resistance is increased up to four 
times that of the 4-6 chromium 
grades. 

The increased chromium content 
does not improve the high tempera- 
ture strength characteristics, but ac- 
tually tends to decrease creep 
strength. However, molybdenum in 
amounts up to 1.0% increases creep 
strength so that it is equal to or 
higher than the lower chromium 
grades. Stress rupture values vary 
considerably, but in general improve 
with chromium content up to about 
7.0%. From 7 to 9% chromium, 
stress rupture strengths decrease, but 
additions of molybdenum up to 
around 1% counter balance this de- 
crease. Although they are readily 
welded, the 6-10 chromium grades 
air harden during welding. The 6-10 
chromium steels find use in exhaust 
valves and in the petroleum refining 
field for oil cracking still tubes where 
high corrosion resistance is required. 


Straight Chromium Steels 


The straight chromium stainless 
steels, which are those containing 
from about 11 to 27% chromium, 
can be divided into two main groups: 
1) the martensitic grades which in- 
clude AISI Types 403, 410, 416, 
420, and 431; 2) the ferritic grades 
which include AISI Types 405 and 
446. Type 430 may be either marten- 
sitic or ferritic depending on the 
exact chromium content. While 
these steels resist oxidation up to as 
high as 2150 F, they do not main- 
tain high strength much above 
1250 F. 

Of the martensitic grades, the 
most widely used are those contain- 
ing 11.5 to 14.0% chromium. They 
have good forming properties, good 
corrosion resistance, ability to be 
heat treated to high hardness, and 
are reasonable in cost compared to 
the more highly alloyed metals. They 
are not subject to temper embrittle- 
ment. In the annealed condition 


























High Temperature Properties of Austenitic Stainless Steels 











































































Principal uses of the 11.5 to 14% 
grades are liners for pressure vessels, 
valves and valve trim, turbine blad- 
ing, oil industry tubing. Not too 
much high temperature use is made 


austenitic stainless steels show excel- 
lent performance at elevated tempera- 
tures. They are used most widely for 
applications in which good load car- 
rying ability is required above 1200 


num modified Type 316, which | 
significantly higher than the othe 
grades in creep and _ stress-rupture 
strength. Above about 1500 F, the 
higher chromium grades, 25:12 and 


of the higher chromium content F. Of all the commonly used metals, 25:20, are more generally satisfactory 
grades. only the specialized superalloys (cov- since excessive scaling in the 18:8 
The ferritic straight chromium ered in a later section) surpass them grades can lead to failures. 


grades find only limited high tem- 
perature use. Most of them are sus- 
ceptible to temper embrittlement and 
have relatively low high temperature 
strength. However, Type 405, con- 
taining 12% chromium and 0.10- 
0.30% aluminum is finding use for 
gas turbine compressor blades oper- 
ating in the lower temperature 
range. It is also used in heat ex- 
changer tubing and for liners in 
pressure vessels. Because of its low 
air-hardening characteristics, it serves 
in place of Type 410 in — 


where welding is required, but where 









in high temperature strength. 

For our purposes here (and in the 
table) the austenitic chromium-nickel 
stainlesses have been broadly di- 
vided into three groups: 1) the 18:8 
grades including the basic Types 
302, 304 and the modified grades— 
Type 316 with molybdenum, Type 
321 with titanium and Type 347 
with columbium; 2) the 25:12 
grade, Type 309; and 3) the 25:20 
grades, Types 310 and 314. 

In general, all the austenitic stain- 
less steels have excellent resistance 
to scaling at high temperatures and 


All austenitic stainless steels, ex- 
cept the modified grades, Types 321. 
347 and 316, are subject to carbide 
precipitation when heated in the 
range from about 900 to 1300 F. I! 
the steels are then used under certain 
corrosive conditions, at room OF 
slightly elevated temperatures, this 
carbide precipitation can lead to 10- 
tergranular corrosion or oxidation. 
However, no general rules can be 
drawn, and each application must be 
judged independently. 

Austenitic stainlesses have high 
coefficients of thermal expansion an¢ 


MATERIALS & METHODS 


Sin 
Designation *Types 304, 316, 321, 347 (18:») Types 309 (25:12) Types 310, 314 (25-20) 
oe | Ow 
FORM Wrought Wrought Wrought ai 
CREEP STRENGTH (1000 psi) at: A B A B A 
Creep Rates: 
1000 F A=0.1%/1000 br 17-25 12-17 1$.9 17 
1100 F B= 0.01%/1000 hr 12-18 .2 7.y-11.5 11.6 13-14 
1200 F 7-12.7 4.5-7 S 4 ) 
i 1300 F 4-7.9 2.5-4 4.5 56.5 
| 1500 F 1.2-2.8 1.0-2 1. 1-2.5 
( | 
RUPTURE STRESS (1000 psi) at: ¢ D ¢ D ( | 
900 F C= 10,000 hr | corr 
1000 F D= 100,000 hr 27-40 20-35 27 mus 
1100 F 17 .5-28 13.5-25 18 
1200 F 11-17 7.5-14 14 10 12 a 
| 1300 F 6-10 4-7 73 4.5 7.2 Bes 
1500 F 2.5-3 2-3 2.5 2 2.5 De | 
; insictnblecapecacciicciaaata UEC ASE AING wo! 
ROOM TEMP. PROPERTIES a 
Ten. Str, psi 85 95 100 ¥: 
Yield Str, psi 5 40 45 a 
Elong in 2 in., % 60 4) 45 
Brinell Hardness 155 170 180 Hes 
THERMAL EXPANSION ({in/in ‘°F x 10-6) 
70-800 10.2 9.5 9.3 ing 
70-1200 10.7 9.7 9.9 to 
OXIDATION RESISTANCE, Max Temp for . ; 
: Continuous Service 1650 F 2000 F 2050 F 10 
ntiasieeniens sii iiecsiaciai saa ssoenen — sisanasnsntinheinenibhanaseten isisiniiniinaamanenediii ~ ( ni 
APPLICATIONS Steam pipe and boiler tubes, | Superheater and furnace parts, | Gas-turbine combustion chan- h 
radiant 96 NO oil-refin- | jet engine exhaust cones. ber parts, hydrogenation plants 
ery still tubes, turbine parts, jet flame tubes. 
engine exhaust cones. n 
m 
NOTE: Vaiues are appreximate and can vary considerably depending on exact composition, heat treatment, etc. ni 
* Upper range of values of creep and stress-rupture strength are those of Type 316. ri 
lo 
us 
their elevated temperature strength 1s high hardness is not needed. Fer- it improves with increasing chr 
somewhat less than the 9% chro- ritic Types 430 and 446 are largely mium content. The 25:20 and 25:1: 
mium steels. They are distinctly air limited to uses where excellent oxi- grades resist scaling up to abo 
hardening which can be an advan dation resistance is required 2000 F; the 18:8 grades are satis 
tage where high hardness is desir factory up to about 1600 F. In hig! 
able, but may be a disadvantage iti Is temperature load carrying ability 
where the annealed material must be Austenitic Stainless Stee most of the grades are comparabl - 
welded. As a group, the chomium-nickel up to about 1500 F, except molybde 
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other steels used in high tempera 
e. Thus, their thermal duc 
hemal shock characteristics 

ly low. They also have 
to carburize more rapidly 

teels 

ded by the common weld 
r thods. Where intergranula 
orrosion is a problem, and welding 
must be used, the carbon content 


0.08 to 0.10% or 
of the stabilized grades should 


be used, Stainless steels can be readily 


be below 


worked and formed by the usual com- 
mercial methods if proper procedures 


re 


Heat Resistant Casting Alloys 


All the common heat resistant cast- 
ing alloys can be grouped according 
to composition and _ metallurgical 
structure into three broad groups as 


follows: 1) iron-chromium, 2) tron- 
chromium-nickel, and 3) _nickel- 
hromium-iron. 

The iron-chromium or straight 


hromium alloys have up to 30 chro- 
mum and up to 7% maximum 
nickel. They are predominantly fer- 
ritic and, therefore, have relatively 
low hot strength. They are seldom 
ised in critical load bearing parts at 


temperatures above 1200 or 1400 F. 
They have found considerable use in 
ip plic ations involving uniform heat 
condi 


ing and severe at — re 
tions, such as in high sulfur firing 
[he iron-chromium-ni heal alloys 
ly or completely austeniti 
I ney ntain between 18 and 32% 
chromium, and 8 to 22% nickel, with 
the chromium content always being 
greater than the nickel. They are 


characterized by good high tempera 
ture strength, hot and cold ductility, 
resistance to oxidizing or reducing 
conditions. They also have good 
weldability and generally machine 
satisfactorily. It is important to use 
these high chromium contents when 
the atmospheres are high in sulfur, 
particularly if reducing conditions are 
encountered. 

The nickel-chromium-iron casting 
alloys are nickel predominating and 
are austenitic. They contain from 
about 10 to 20 chromium and from 
about 30 to 70% nickel. The compo- 
sition limits are not as critical as for 
the iron-chromium-nickel types, and 
there is no evidence of formation of 
a brittle phase at service tempera- 
tures. If it were not for their rela- 
tively high cost and the problem of 
corrosion in high sulfur atmospheres, 
these alloys could be used satisfac- 


High Temperature Materials 


torily for practically all applications 
2100 F. They have good hot 
carburization resistance, and 
Therefor 


up to 
strength, 
thermal fatigue resistance 


they find wide use fof load bearing 


applications and for castings subject 
to large temperature differentials and 


| | 
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withstand reducing and oxidizing al 
mospheres itisfactorily, they have 
low resistance to corrosion in high 
sulfur atmospheres. 

The table gives the range of creep 


strengths for the three groups of heat 
resistant casting alloys. From the 
table it is evident that the nickel 
chromium grades have highest creep 
strengths up to around 1600 F and 
therefore, are generally preferred for 
high load applications where atmos 
pheric conditions permit. Above 
about 1650 F, the iron-chromium 
nickel alloys with nickel on the high 
side are superior. In general, stress 
rupture data rank the alloys in much 
the same order as the creep strength 


In hot ductility, the nickel-chro 
mium grades rank highest up to 
1800. followed by the iron-chro 


mium-nickel alloys. Above this tem 
perature all have adequate ductility 
The iron-chromium-nickel alloys con- 
taining 8-14% nickel may (depend 
ing on the exact composition) de 


High Temperature Properties of Heat Resistant Casting Alloys 





ACI Designation 


lron-Chromium Alloys 
HC, HD 


lron-Chromium-Nickel Alloys 
HE, HF, HH, Hi, HK, HL 


Nickel-Chromium Alloys 
HT, HU, HW, HX 















































COMPOSITION, %Y% 26-307 Cr, 77 Ni max 18- 327 p 8- “227o / N 10-20% Cr, 30-70% Ni 
CREEP STRENGTH (1000 psi) at: : | 
1400 F Creep Rate: 1.2-3.5 3.37 ' 6-8.5 
1600 F 0.1%/1000 hr 0.7-1.9 2-4.3 +5 
1800 F 0.4-0.9 1-2.7 1.4-2.2 
2000 F oo 0.3-1 0.5-0.6 
-——— a 
RUPTURE STRESS (1000 psi) at: 100 hr 1000 hr | 100hr 1000 hr 100 hr 1000 hr 
1200 F _ — eS 17-22 i ey 
1400 F 3-10 2- | 10-15 8-10 . 10-18 7.5-12.5 
1600 F 1.5-5 1.2- 5-9.2 3.5-5 6-8.5 4-7 
1800 F 0.8-2.5 0.6- | 2.2-§.2 1.5-3 3.5-4.5 2.2-3.7 
2000 F — — -2.5 —].2 1.72.5 0.9-1.8 
ROOM TEMP. PROPERTIES (as cast): 
Ten. Str, 1000 psi 70-85 75-85 60-70 
Yield Str, 1000 psi ; 48-65 45-55 25-40 
Flong in 2 in, % 2-16 10-35 4-9 
Brinell Hardness 180-200 165~200 168-179 
THERMAL EXPANSION (in/in./°F x 10-8) 
/9-1200 F 6.3-7.7 9.5-10 8-9 
)-1600 F 6.8-8.5 9.7-10.5 8.6-9.3 
4 -2000 F 7.7-9.2 10.9-10.9 9.2-9.8 
OX'DATION RESISTANCE, Max Temp for 
ntinuous Service: (low sulfur) 1700-1900 F 1600-2100 F 1900-2100 F 
i 
NO) 


and method of test. 


' Values os are pic it can vary considerably above or below these values depending on exact composition, aging, treatment, method of manufacture, 


























velop the brittle sigma phase if used 
between 1200 and 1650 F. 

Little precise thermal fatigue in- 
formation is available. However, 
field experience indicates that ther- 
mal fatigue resistance increases with 
increasing nickel content. Thus, the 
nickel-chromium alloys are rated 
highest followed by the iron-chro 
mium-nickel grades. 


In general, where only air corro- 
sion is involved most of the stand- 
ard grades will give satisfactory ser- 
vice up to at least 1900 F. Where 
reducing atmospheres are involved, 
with no sulfur, most of the grades 
are satisfactory up to at least 1700 F. 
In applications where high sulfur 
gases (over 100 grains S per 100 
cu ft) under reducing conditions are 
encountered, only the high chro- 
mium grades are suitable. The high 
nickel grades are particularly sus- 
ceptible to corrosion in high sulfur 
atmospheres, and their use must be 
avoided in such applications. 

All heat resistant casting alloys 
pick up some carbon in carbon bear- 
ing atmospheres at high tempera- 
tures. However, resistance to carbon 
penetration increases as nickel con- 
tent increases. The chromium pre- 
dominating grades are generally not 
considered suitable for carburizing 
service, but if used, silicon content 
should be kept on the high side and 
be closely controlled. 

In many applications where heat 
resistant alloys are used, abrasion re- 
sistance is important. In general iron- 
chromium grades, with their high 
abrasion resistance, are selected for 
such service. 

All heat resistant alloys can be 
welded by conventional methods 
where weld metal of equivalent prop- 
erties is used. The high nickel 
grades, as a group, are easiest to 
weld. The austenitic grades are rela- 
tively easily welded, but difficulties 
are sometimes encountered with the 
ferritic grades. 

The use of heat resistant castings 
is wide and varied. In the heat treat- 
ing furnace and equipment field they 
are used as pots for molten salt and 


Superalloys 


The so-called superalloys are used 
for elevated temperature service 


above 1200 F. There are a number 
of different ways of classifying them. 


metal baths; as structural parts, such 
as roller hearths, walking beams and 
chain conveyors; as containers for 
carburizing and annealing; and for 
a multitude of other uses, such as 
baskets, fixtures, annealing hoods, 
radiant heater tubes, and _ thermo- 
couple protection. In the steel in- 
dustry blast furnace blowpipes, hot- 
blast valves and rolling mill guides 
are only a few typical applications. 
In oil refineries and process indus- 
tries large amounts of heat resistant 
castings are used as tube supports, 
valve bodies and fittings, burner 
nozzles, and beams and channels. 

Heat resistant castings also find 
extensive use in the glass, ceramic, 
cement mill and ore reduction indus- 
tries for such applications as cooler 
spouts, outlet grates, kiln feed parts, 
chain conveyors, rabble holders and 
blades. Exhaust manifolds, collector 
rings, valves and choke tubes of heat 
resistant alloys are commonplace in 
heavy duty internal combustion en- 
gines, while their application to jet 
engines and gas turbines is just be- 
ginning to be explored. 


Bolting Steels 


Steels used for high temperature 
bolts, as covered in ASTM Specifica- 
tion A193-52T, include chromium- 
molybdenum low-alloy steels (AISI 
4140, 4142, 4145); chromium- 
molybdenum-vanadium low-alloy 
steels containing 0.20 to 0.35 vana- 
dium, 0.80 to 1.15 chromium and 
0.30 to 0.65% molybdenum; 5% 
chromium (Type 501 modified) and 
12% chromium (Type 416) steels; 
and austenitic chromium-nickel steels 
(Types 304, 347, 321 and 303). 
Some of the pertinent high tempera- 
ture properties of these materials are 
given elsewhere under the discussions 
of the materials groups to which they 
belong. 

The low-alloy steels listed above 
have widest use for high temperature 
bolting and are usually used in 
either the liquid-quenched and tem- 
pered or in the normalized and 
tempered condition. Although some 
of these compositions are used at 


Here they will be divided into four 
major groups as follows: 1) wrought 
austenitic non-heat treatable steels, 
2) wrought heat treatable, or precipi- 





temperatures up to 1200 F, they a, 
most commonly applied where tem. 
peratures range from 750 to 1050 5 


com} 
pany 


The straight chromium and auste, Aus! 
itic grades are used under corrosive 
conditions or at temperature where T 
the low-alloy steels are not satisfy. 
tory 


Exhaust Valve Materials fron 


Steels and alloys for valves an 
valve seats in internal combustioy 
engines must have a combination o 
high hot hardness, resistance ty 
stretching at operating temperature T 
and good resistance to the produc; 7 
of combustion. In automotive valve 
the operating temperature is from 
around 1300 to 1600 F, and in some I cre 


cases may reach 1900 F. In aircraf by 
engines, the valves are internally 14( 
cooled with sodium, so the maximum §& sal 
temperature is about 1200 F. are 

Many different compositions are J tat 
being used for valve applications ing 
Perhaps the most widely used are an 
the martensitic or pearlitic steels con- Frc 
taining up to 20% chromium and : qu 
up to 4% silicon. Some of these col 
steels also have additions of tungsten, col 
nickel and molybdenum. 

For years the standard steels for ar 
automotive valves have contained 5 ste 
to 10% chromium and 1 to 4% sili- to 
con. Where service temperatures are pe 
low, automotive intake valves have ch 
been commonly made of low allo cl 
steels (such as 4047, 4140 and 


8640) with about 0.35 to 0.5% car 
bon. Austenitic steels and alloys with 
silicon contents up to around 3% 
are also used as valve materials. A 
relatively recent trend has been to 
more highly alloyed steels because of 
the corrosive action of tetra-ethy] lead 
or other anti-knock additions to fuels 

In some valve applications, the 
seat is faced with Stellite, a chro- 
mium-cobalt-tungsten alloy, of 
Brightray, a 20 chromium-80% 
nickel alloy, Stellite has good high 
temperature hardness, but is some- 
what low in resistance to corrosion, 
by leaded fuels. Brightray has better 
corrosion resistance than Stellite, bu’ 
is lower in hardness. 





tation hardening austenitic steels, and 

cobalt base alloys, 3) cast cobalt base 

alloys, and 4) nickel base alloys 
Representative superalloys and theit 
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chromium-nickel- 
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-on alloys, with one or more carbide 


elements such 
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titanium, 


as molybde- 


and colum 


They have higher creep strength 


than the 


regular austenitic 
. steels 2 ind yet retain their good form- 


stainless 


g properties. Optimum creep and 
stress rupture strengths are obtained 
y hot-cold working from 1200 to 


a 


They have excellent surface 


stability provided proper precautions 
are taken to prevent carbide precipi- 


tation. Their main uses 


ngs for turbine disks 


are as forg 


and wheels. 


r blading where high strength 


from about 1000 to 


uired. Other uses 
llector rings, bolts 


cones. 


1300 F 1s re 
include ducts 
and exhaust 


The second group of superalloys 
are also mostly chromium-nickel-iron 


steels, but are generally 


heat treated 


to produce the optimum high tem- 


hromium-nickel alloys 
uded in this group. 
The optimum high 


} perature properties. Wrought cobalt- 


also are in- 


temperat ure 


strength properties are obtained in 
these alloys by precipitation or age 
hardening treatments. Generally the 
temperature, the 


higher the solution 


greater the elevated temperature 
strength, but the ductility 

The high temperature strengths of 
group ir¢ 


than Group | The 
A-286 and 


| | 

lower the 
allovs in) this oenerally 
somewhat higher 


alloys such as Discaloy. 


Refractaloy 26 have good strength 
up to about 1350 F and satisfactory 


oxidation resistance to 1500 F. 
Others in this group, particularly the 
cobalt base alloys such as Refractaloy 
70, have good strength properties up 
to 1500 F. Principal uses of these 
materials include gas turbine blades, 
bolts, diaphragms, disks, shrouding, 
and tail cones. 


Cast Cobalt Base Alloys 


The third group are the cast co- 
balt base alloys and are customarily 
produced as precision castings. They 
contain from about 30 to 65% co- 
balt with about 17 to 30% chro- 
mium, and smaller amounts of nickel. 
molybdenum, tungsten and colum- 
bium. These alloys are age hardened 
for optimum properties. One success- 
ful treatment is an aging temperature 
of 1350 F for about 50 hr. 

The cobalt base castings are suit- 
able for use at higher temperatures 
than any of the other superalloys. 
At 1500 F they have stress rupture 
values at 100 hr of up to 29,000 psi, 


gas turbine blades, heat 


and at 1000 hr of up to 25,000 psi. 
At 1600 F the values for 100 and 


1000 hr are 21,000 and 17,000 psi 
respectively. 

Cast cobalt alloys also have ex 
cellent oxidation corrosion resistance 
it high temperatures whic! 
them suitab] ro! nany an 
applications These include valves 


exchangers, 


nozzle vanes, tail cones and turbo 
supercharger blades. 
Because of their high cost and th« 


scarcity of cobalt, their use does not 
become economical until tempera 
tures exceed about 1300 F and where 
strengths higher than those possible 
with other alloys are required. 


Nickel Base Alloys 


The fourth group, the nickel base 
alloys, contain from about 60 to 80% 
nickel and are available in wrought 
and cast form. They offer excellent 
oxidation and corrosion resistance up 
to 2100 F. 

One series of alloys within this 
group known as the Inconels (Ni 
monic in England) contain about 
75% nickel. Inconel is particularly 
useful for service involving high 
temperatures where cyclic heating and 
cooling and large temperature gradi- 
ents exist. Inconel X and Inconel W 
are precipitation hardening and de- 
velop much higher elevated strength 
properties. They are used for high 
stress applications up to 1500 F and 
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| Group 2 | 
Group | 
! Heat-Treated Chromium- 
Non Heat-Treated Nickel-iron Steels Group 3 Group 4 
Chromium-Nickel- Wrought Cobalt- 
Iron Steels Base Alloys Cast Cobait-Base Alloys Nickel-Base Alloys 
| FORM Wrought Wrought Cast Cast and Wrought 
USUAL CONDITION As-worked or hot-cold: | Solution treated + age As-cast or solution As-cast or annealed 
; worked hardened treated + age hardened 
RUPTURE STRESS (1000 psi) 
for 1000 hr at: 
1200 F 35-42 35-51 44-47 30-65 
1300 F 20-26 23-38 30-40 25-45 
1400 F 12-16 18-25 15-26 12-28 
1500 F 9-12 11-20 14-25 10-20 
| AOE — 9-15 12-17 — 
THERMAL EXPANSION ‘ 
lin/in/°F x 1078) 
70-1000 F 9. 30-9. 80 8.2-9.8 7.90-8 . 40 6.65-8.0 
| 70-1500 F 9.70-10.0 8.8-9.7 8.40-9.25 6.95-9.0 
OXIDATION RESISTANCE—Max « 
ae ™p. for Continuous Service 1600 F 1600-1900 F 1900-2100 F 2100 F 
APP ‘CATIONS Principally forgings for | Gas turbine blades, | Hightemperature valves, | Furnace parts, collector 
gas turbine disks and | bolts, 80 9p pe a ,disks, | gas turbine blades, noz- | rings, exhaust stacks, 
wheels. shrouding, zles, tail cones. a ag chambers in 
aircraft. 








NOT) 


Values are approximate and can vary considerably depending on exact composition, heat treatment, etc. 
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under certain conditions up to 1600 
F, Above 1500 F their oxidation re 





conel. They can be hot- and cold 
worked satisfactorily. 
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ys, known 
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sistance is somewhat lower than In Another series of nickel base particularly for furnace parts r 
Representative Superalloys 
— 
| Approximate Composition, % 
Alloy Cr Ni Mo Co | Fe Cb Ti W Mn Si ¢c Other 
Group 1—Chromium-Nickel-lron | | 
Steels (Not Heat Treated) 
19 Di 18/22 8/10 1/1.5 Bal 0.2/0.6 0.2 0.6; 1/1.5 1.0 0.5 0.26/0.36 
60s ——ts—”S«S A ta) ft | 0205 “Bal | 0.2/0.6 10.2/0.6 1/1.5| 0.60 | 042 | ol | 
|, edbhee «CLD es (sano| — | Ba |. — | —| — | 10 | OS | étemes | oon 
2 17 Ww | 3 ee “20 . 1.0 | Bal ee 22 “06 1.0 , 0.45 | 
- CSAl4275 Mod. and 234-A-5)| 18.5 | 5.5 | 1.35 Bal | Os | —.| 12°] 0s: (cos oe 

Gamma Columbium Or) ss |e | — ab ade pe | 10] ie Poe 
Group 2—Chromium-Nickel-lron | 
Steels and Wrought Cobalt Base | 
Alloys (Heat Treatable) 

N 153 17 15 3 13 | Bal 1 2 1.5 0.5 0.10 | 0.15N 
 (Decoley ? ° 2 ae a GS — | Se 138 | | Oe | Of. Mee Ona 
A286 Sim [as iy Seay Eee eee a ee er me reer 
hare eS eas ‘mr = vee — |) Oe) oF Tae the 

| Ren3s70 Msi.) ame 2) Bl) 168) | 07. | 09. jie | 5am 
ee ee ee ee eee Ie. 

EE | 18 rat ye. | Bal |. — a 190 | 0.66 | 0.06 | lie 4 

ATV-3 Pas | ee tl ne FO = —|4 02.1. Qh ies: 4 

SB 16 S| wis ayers | 4 s oper |: 

Refractaloy 26 : 18 -m 4&3 20 g 16 3 0.8 | l a 0.03 102 Al 

N155(Multimet) _—*| 20/22| 19/21 | 2.5/3.5 | 18/21| Bal |0.75/1.25) | 2/3 | | | 0.08/0.26 | 0.10/0.20N 

ia ne a mini ge | -« | 15.) oe ees <7 
$816 i || 20 Ts ere ag os fs ee ee ee 

ben ?6 6.—Ulc—(“(<i‘i‘éik Ch SS Or Cl OT 8s ; Ts 0.05 
Group 3—Cast Cobalt Base 
Alloys 

HS21 25/30 | 1.5/3.5 | 4.5/6.5 | Bal | 2max 0.3 0.6 | 0.20/0.35 
$23 (61) | 23/2911.5mex| | Bal |2maxi — | — | 47 | 03 | 06 |035050| 

HS25(l-605) | 19/21 | 9/11 ae ee ‘2max. - — |14/16| 1/2 | 1 max | 0:15 max se | 

HS27 (6059) 23/29; Bal 5/7 |30 min) 2max_ — - | _ 0.5 0.4 | 0.35/0.50 a | 

HS30 (422-19) |23/29| 1317 | 35/7 | Bal |2max| — | — | — | 05 | 04) |.0.39/0.50 | 

HS31 (X-40) '23/28| 9/12 | — | Bal |2max| | 6/9 | 06 | 0.7 | 0.45/0.60 | Be | 

HS36 (Lo-251) + 18/20. 9/11 oe Bal /2max| -~ — lias| 13 0.5 | 0.35/0.45;003B | 

$816 eine 4 eis) —|— | 07 | os ee 

NR 90 25 19 ai “ie ECE Be 1.0 0.50 a 

X-50 25 10 -- 55 | 0.6 —|7 0.6 0.7 0.5 
Group 4—wNicke!l Base Alloys 

Hastelloy B — Bal 26/0 | — | 4/7 mia nt — 0.6 02 |012max}/03V | 

Hastelloy C 16/18| Bal | 16/18 | — |45/77| — — |3.8/5.3) — — | 0.15 max * 

Inconel 15 76 —. | 8 o —{— | 025 | 025] O.2 = 

Inconel X 14/16| 70min| — | — | S/9 | 0.7/1.2 |2.3/2.8 0.7 04 |0.08max/O7Al | 

Inconel W [my Be | — | —leoet = [2s —- | - oo ioe | 

Waspalloy | 19 | Bal ee ee ake a Ce 0.9 06 | 0.08 j1-3Al | 

Nimonic 80 | 2 | Bl | — |— |< | — frea7— | os | os | oof josnsal | 

Nimonic 75 18/21 | Bal | — | — |Smax| — 0.2/0.6, — |1.0max|1.0max| 0.08/0.15 
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ponents for gas turbines. These 
,ickel-molybdenum alloys are used in 
ath ¥ ught and cast form. Their 


temperature properties lie 


Chromium, Molyddenum 


[here are a number of metals with 
. higher melting point than the 
superalloys. Here space permits only 
brief mention of a few which seem 
to show most promise for future use. 

Chromium-base alloys have re- 

ved considerable attention in re- 
at years. Cast chromium-base alloys 

th about 60 chromium, 23 iron, 15 
molybdenum, and 2% titanium have 
been produced which at 1600 F are 
about two times as strong as cobalt- 
base alloys. Another alloy containing 
30 iron, 4 titanium, 9% molybde- 
num and the balance chromium has 
been developed and has better stress 
rupture strength than S-816 super- 
alloy. Another similar alloy with alu- 


Ceramics 


Ceramics most outstanding charac- 
teristic is high refractoriness, and for 
vears they have been used as a re- 


Approximate Properties of 
Ten Oxides 








| Thermal 
| Expansion 
Melting Point, | —_in/in./°F. 
Oxide F. 10-6* 
ThO» 5500 5x 10 
MgO 5100 8 
ZrO» 4900 3-6 
CaO 4700 8 
CeO, 4700 het 
BeO 4500 5 
CrOs 4450 7 
Al-O; 3750 5 
SiO: 3100 7 
HO, 3100 4 











Fi ost Cases, room temperature to 1800 F. 
Fron. paper by H. C. Cross presented at Basic 
Materials Conference, 1953 


between those of the iron-base anc 
the cobalt-base alloys. 
there are a 


Besides the above. 


group of nickel base alloys contain 


minum replacing a portion of the 
titanium has a rupture time of 300 
hr at a stress of 28.000 psi. The 
principal disadvantage of these chro 
mium-base alloys is their lack of 
room-temperature ductility. 

Another promising high tempera- 
ture metal is molybdenum. The pure 
metal has shown better high tem- 
perature strengths than the best su- 
peralloys in the range from 1600 to 
2000 F. Work has also been done on 
alloys of molybdenum containing 
small additions of either titanium, 
columbium, vanadium or cobalt. At 
1600 to 1800 F, _ stress-rupture 
strengths of these alloys are in the 
upper range of pure molybdenum; at 


fractory material in industry. But 
only since World War II has active 
development taken place on high 
strength ceramics. Before this the 
best materials in use industrially were 
the mullite and high aluminum oxide 
bodies which were used for spark 
plugs, pyrometer tubes, furnace 
bricks, etc. 

The most important high tempera- 
ture ceramics at present are compo- 
sitions that contain combinations of 
refractory oxides of the following 


High Temperature Materials 





nickel 


which are utilized almost entirely in 


ing from about 30 to 70% 


cast form. These are discussed in the 
section on heat resistant castings 


2000 F the alloys show 
strengths than does pure 
num. 

Unfortunately the surface stability 
of molybdenum and the alloys thus 
far developed is not good at elevated 
temperatures. The metal oxidizes 
rapidly, and evaporates at appreci- 
able rates above 1400 F. To obtain 
economical life, some means of pro- 
tecting the surface must be devel- 
oped. Cladding, electroplating, sili- 
conizing and ceramic coating give 
promise toward accomplishing this. 

The room temperature ductility of 
molybdenum is relatively good, and 
it is quite ductile at high tempera- 
tures. 


greater 
m« slybde- 


elements: beryllium, aluminum, zir- 
conium, thorium, magnesium and cal- 
cium. Typical ceramics developed by 
the Bureau of Standards contain 
large percentages of beryllium oxide 
or zirconium oxide with smalles 
quantities of the oxides of magne- 
sium, calcium, silicon, titanium or 
boron. The accompanying _ table 
shows the melting point and coeff- 
cient of thermal expansion of most 
of these oxides. Another table gives 
stress-rupture and creep strength 


High Temperature Strength of Some Ceramics 














Stress-Rupture | Creep Strength, 
Compositions Strength, psi psi at 1800 F 
100 hr at 1900 F 0.1% per 1000 hr 

48BeO:2Al,0 3:ZrO. + 2% 16,000 10,000 

(by wt) CaO 
MgO:5BeO:ZrO2 12,000 — 
3MgO:5Be0:32Zr0, 10,000 5000 
3MgO:5Be0:8Zr0, 8000 5000 
MgO:6BeO:3Zr0, 10,000 5000 
160BeO:2Al203:ThO2 + 2% — 4000 

(by wt) TiO» 











From NACA Tech. Note 1561, by Burdick, Moreland, and Geller 



































data on some typical high tempera- 
ture ceramic compositions. 

In general, it can be stated that 
ceramic materials have higher 
strengths than superalloys at 2000 F 
and above. Their superiority is even 
greater when comparison is made on 
th-weight basis. Also at tem 
peratures above 2000 F, their oxida 
tion resistance 1s superior to the su 
peralloys and most cermets (discussed 
below). However, ceramics are 


a streng 


Cermets 


The so-called cermets can be de- 
scribed broadly as refractory metallic 
compounds combined with metals 
and fabricated primarily by powder 
metallurgy methods. The compounds 
which have received most attention 
are oxides, borides, carbides, nitrides 
and silicides, and the future may see 
most of these in commercial use. To 
date, however, the titanium carbides 
and aluminum oxides seem to possess 
the best all-around characteristics and 
seem to show most promise for com- 
mercial use. 

The titanium-carbide-base cermets 
presently developed contain from 
around 50 to 90% titanium carbide. 





brittle and they have relatively low 
resistance to thermal shock, and this 
limits their use. 
Besides the oxides, graphite, car 
nitrides. and borides can be 
graph 
ite probably has widest commercial 


bides, 


classed as ceramics. Ot these. 


ise. It has an extret 
ing point and resists chemical attack 
at high temperatures well. Its 
strength does not decrease at the 
temperatures met in commercial heat- 


nely high soften 


Nickel, cobalt and chromium, used 
alone or together, are added as bind- 
ers in amounts from about 10 to 
50%. A relatively recent trend is the 
use of high temperature alloys (such 
as nickel or cobalt base alloys, and 
stainless steels) for binders. 

Both thermal and strength proper- 
ties are affected by the type and 
amount of metal binder; room tem- 
perature strength increases with the 
amount of metal binder, but high 
temperature strength is lowered. Also 
the alloy binders apparently give 
higher strength values than the pure 
metal binders. 

These materials as a group possess 
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40 
i (KIGIB) TiC + Ni alloy 
30 wa 
x 7 (TC63H) TiC + HostC 
~ 4 
No 
20 
AWZI-TiC+ Ni,Cr 
- e-> AFS26)-TIC+CraCotNi 
Cast Co base alloy 
-(K152B) TiC + Ni 
8) 
1400 1600 2000 


Temperoture,F 


Stress for rupture in 100 hr of some titanium carbide cermets. 


(From an AIME paper, Feb. 1954, “Contribution of Powder Metallurgy to the High Temperature 
y G. M. Ault and G. C. Deutsch) 


Material Problem’, 





ing applications. It resists thermal 
shock and has an unusually low ten 
perature coefficient of expansivn. |, 
addition, its thermal conductir 
creases as temperature increases. QO; 
drawback is its tendency to « 
It must be kept out of conta 


air and oxygen at temperature A 
842 F. Graphit e is commonly used 
for welding tips, furnace electrodes 


electrical contacts and _= refractor 


product S. 





high strength and resistance to oxida 
tion at elevated temperatures. They 
have high thermal conductivity which 
contributes to their good thermal 
shock resistance. Their big disadvan 
tage now is poor resistance to impact. 

In general, high temperatur 
strengths of these cermets run highe 
than those of other superalloys. Stress 
rupture values for 1000 hr averag 
around 21,000 psi at 1600 F, an 
about 9000 psi at 1800 F. The prop- 
erties of titanium carbide cermets 
show great promise for use in gas 
turbine engines. 

Typical of the aluminum oxide | 
base cermets under development is 
the one now being used successfull; 
for thermocouple protection tubes 
It contains 77% chromium and 23° 
aluminum oxide. This material re 
sists oxidation up to 2200 F an¢ 
combustion gases up to 3100 | 
Other potential uses include burner 
tips, flame nozzles and crucibles 
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C1" a | | Tt T He pijit i it ft | + I 4 HH * + T TT] 7 HH TT + 4 $——4—-4 —4 | SS SSS ee eee | ae ee ee eee H + ! 2 
y NM + todet T + TT ++ $4 tt pt +--+—-+ } $4 ~$} —4— 4-4 - ¢--—+—4-—-4—4-+4— 4-4-2 ‘ + —4--+—4-—4— + +——+ : + rt 
1S¢ On, (Sas Sah RRR RAS aa Rae eee | AS@a a eee | j | j | Lit 
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> sboe HM Anoroximately Equivalent American and Foreign Specifications for Aluminum Casting Alloys 
lectrodes (Based on Composition) 
ett actory —— ) 
ASTM! SAE2 BS1490 CSA‘ DIN 1725° BNF46 CIMNF2 VSM4 UNI? 
B179-51T (British) (Canada) (Germany) (France) (France) (Switzerland) (Italy) 
CG1O0A | 34 LM-12 | HA10.250 | AUG | — | —- | 3041 
| | | | 
CN42A 39 LM-14 HA 9.218 | in A-U4N | 2A-U4NL | 3045 
| 
CAA 38 LM-11 HA 9.226 ° | A-USGT | G Al-Cu-Ti 
P CS72A 33 LM-1 G AlCuSi . | 2A-SUH_ | — | 
CO Oxida | 
es. They G4A | 30 LM-5 G AIMgs | A-G3T, A-G6 - | GAI3Mg | 3058 
ity whic | | | | 
y which GIOA 324 LM-10 | — | — — _- | _ 3056 
therma) 
disadvan. S5A = LM-is | HA91233| — | — as _ 
O impact. | a eaten «| | 
Aperature - |G AISi (Cu), | | , 
* 512A (S5, $9) 305 LM-6, LM-20| HA 9.160 | G Alsi, A-S13 2A-S13L | GAl-12Si, 
in higher | GD AISi13 | GALSi-Cu — | 3047, 3048 
ys. Stress | | | | 
- average SC5IA > 28 LM-16 HA 9.125 | G AlSi5Cul — | — | 3053 
F, and SC54A-B (SC2,SC5) | 307, 330,326, LM-4 HA 9.117 | G AlSi6Cu3 2A-SSUL_ | 3052 
ne prop: | 
cermets SG70A 323 LM-8 HA10.135 |G AISiSMg | A-54G — | GAI-5Si-Mg | 3054 
Ee in pas F 
8 SG100A (SG2, $G3) | 309 LM-9 — G AISiMg | A-S10G 2A-S10GL | G Al-10Si-Mn-Mg | 3049 
m oxide SN122A 321 LM-13 HA10.162 | - A-S12UN | 2A-S12UN | = 3050 
yment 1s 


- ‘Ingots. 2% Sand, pressure and pressure die castings. * Ingots and castings. ‘4 Sand and gravity die castings. 5 Sand and gravity die castings (G) and pressure 
cessfully ie castings (GD). ® Draft. 





























n tube NOTE; This is not the complete list of ASTM alloys specified in B179-51T; it consists only of those alloys for which foreign equivalents are available. 
nd 23% *,8 - . . . 
eral Composition Limits (7%) ASTM Specification B179-51T 
* and 
3100 F 
> burner Man- Mag- Chro- | Other 
se ; Alloy Copper | lron Silicon ganese nesium Zinc mium | Titanium Nickel Tin | (total) 
3 
CGIO0A 9.2/10.8 1.2 2.0 0.5 0.20/0.35 0.4 - 0.2 0.3 . i 
CN42A 3.5/4.5 0.8 0.7 0.3 1.3/1.8 0.3 0.2 0.2 | 2.7/2.3 | 0.15 
C4a 14.0/45| 08 |0.5/1.5| 0.3 0.03 es fo OF beepiogee Sor p cots) pag 
by F. H | | 
“L. Clark, C5724 16.0/8.0| 1.2 | 1.0/4.0] 0.5 | 0.07 Se Ae | 0.3 0.5 
| 
, by R.S. G4A | 0.1 | 0.4 0.3...1.0.3) 0 Meee Mee! 8 ae 0.2 Co 0.15 
Loeb, Jr.. | 
| | ; | | 
swarskon! GI0A Oe 1 em 0.2 0% 19 Ges i+ | 0.2 an 0.15 
53. f 
Br SSA 0.1 | 0.6 | 4.5/6.0} 0.3 0.05 0.3 | 0.2 =. 0.05! 
tant Steels | | 
en ASTM $12 ($5, $9) 06 | 08 /|11.0/13.0; 0.3 0.1 03 0.5 0.1 0.2 
| | | 
| 
‘ure Prop- S / 2 / 2 / Se none 
f Publica- CSIA 1.0/1.5| 0.6 | 4.5/5.5] 0.5? | 0.4/0.6 | 0.3 | 0.2 0.2 | | 0.15 
ure Prop- SC54A-B (SC2, SC5) 3.0/4.0} 1.0 | 4.5/5.5] 0.5 eye?" PORN + ae —_ 0.5 0.3 0.5 
l teels . | 
‘hold Pub SG70A 0.2 0.5 |6.5/7.5} 0.3 | 0.2/0.4 | Pt Be 0.2 _ - 0.15 
popper Al SG100A"(SG2, $G3) 0.6 0.8 | 9.0/10.0) 0.3 | 0.4/0.6); 0.3 _ — oe ae 0.2 
| aa) ” by i | | 
Materials L_SN122A 0.5/1.5| 1.0 /11.0/13.0| 0.1 | 0.9/1.3 0.1 = 62 |2030| — 0.05! 

















‘ < Where single units are shown, these indicate the maximum amount permitted. 


tron content exceeds 0.4%, it is desirable to have manganese present in amount equal to \% the iron. 


Adapted from **Standards for Aluminum Casting Alloys’ by F. H. Smith, Light Metals, January 1954, p. 17. 


€ Fo, more information, Circle No. 301 
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production jumps 1700% 




















in ‘powder room’ for metal 


When the American Meter Company started sintering precision parts 

for their meters, their production curve shot up like a scared rocket. 

For example, they formerly machined one of the bushings, with a production rate 

of 230 pieces per hour. The same part, of sintered bronze powder, is now turned out 

at a rate of 4,000 per hour! That’s an increase of 1700%! 

Meter buyers benefit from the changeover, too. Sintered parts improve meter operation: 
self-lubricating, they reduce friction loss that upsets accuracy, 

eliminate the necessity of continual maintenance. 








Heart of the sintering process at American Meter is a Surface Combustion 
gas-fired muffle furnace with cooling chamber. Sintering of the metal powder 
(90% copper, 10% tin) is done at 1550°F. A ‘Surface’ automatic MAX generator 
provides a furnace atmosphere which protects the parts from deterioration. 

This equipment is also used to anneal steel and brass parts when production time 
is available. Surface Combustion will be glad to help you examine 

the possibilities of powder metallurgy. Write for Literature Group H53-9. 


SURFACE COMBUSTION CORPORATION © TOLEDO 1, OH!9 
ALSO MAKERS OF 


MGthabar HUMIDITY CONDITIONING ,Jamffgal AUTOMATIC SPACE HE? TING 


For more information, turn to Reader Service Card, Circle No. 389 
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molding materials are made from phenolic resins combined with various fillers. By selection of resin and filler they can be fitted to a 


A Materials Data Sheet 


Phenolic Molding Materials 


MATERIALS & METHODS 


April * 1954 
Number 274 


wide variety of applications. These materials are thermo-setting and can be molded in compression, transfer or plunger molds 





Type 


ASTM 
Test 
Method 


General Purpose 
Cellulose Filled 
Type 2 


General Purpose 
Improved Shock 
Resistance 
Type 3 


Shock Resistance 
Flock, Paper, or 
Pulp Filled 
Type 12 


Shock Resistance 
Fabric Filled 
Type 4 





PHYSICAL PROPERTIES 
Specific Gravity 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F 
Coef of Exp per F 
Specific Heat Btu/Lb/F 
Water Absorption, 24 hr % 
MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi 
Tensile Str, Psi 
Hardness, Rockwell 
Impact Str, Izod Notched (Ft-Lb 
per in. of notch) 
Mod of Elast in Flexure, Psi 
Flexural Str, Psi 
Compressive Str, Psi 
ELECTRICAL PROPERTIES 
Elect Res, Ohm-Cm (Volume) 
Dielectric Str (Short Time) Volts / mil 
Dielectric Constant 
60 cycles 
1,000,000 cycles 
Loss Factor 
60 cycles 
1,000,000 cycies 


FABRICATING PROPERTIES 
Compression Ratio (Bulk Factor) 
Compression Molding Temp, F 
Compression Molding Pressure, Psi 
Transfer Molding Temp, F 
Transfer Molding Pressure, Psi 


MAXIMUM RECOMMENDED SERVICE | 


TEMPERATURE F 


CORROSION RESISTANCE 


D792 
C177 
D696 


L570 


D638 
D651 
D785 


D256 
D790 
D790 
D695 
D257 
D149 


D150 
D150 


D150 
D150 


1 .32-1.55 
0.1-0.16 
6-2.3 x 10° 
0.35-0.40 
0.3-0.8 


8-12 1 10° 
6500-8500 
M110-120 


0.24-0.34 

8-12 x 10° 
8500-12,000 
24,000—36 ,O00 


1-100 x 10!! 
200-425 


5.0-9.0 
4.0-7.0 


0.25- 
0.12 


2.1-2.7 
290-380 
1500-5000 
275-340 
2000-10,000 


300- 350 


L. 3273.45 
0.1-0.16 
6-2.3x 10° 


0.3-0.8 


8-12 x 10° 
5600-8500 
M108-120 


0.32-0.50 
8-12 x 10° 
8500—11,500 
23,000-35,000 


0.01-10 x 10!! 
240-350 


0-9. 
5-7. 


0.48-1.4 
0.14-0.4 


2.6-4.4 
290-380 
2000-5000 
275-340 
2000—10,000 


300 


1 .34-1.46 
0.1-0.16 
1.6-2.3x 10° 


0.4-1.5 


8-12 x 10° 
5000-8500 
M100-120 


0.46-0.90 

8-12 x 10° 
8000-11 ,500 
24,000-35,000 


1-50 x 10!! 
250-350 


0.48-3.9 
0.14-0.4 


2.5.7 
290- 380 
2000-5000 
275-340 
2000—10,000 


300 


1.34-1.46 
1.6-2.2 x 10° 


0.4-1.5 


9-13 x 10° 
5000-8500 
M93-120 


0.75-2.0 
9-13 x 10° 
8000-12000 
20,000-30,000 


0.4-10 x 10! 
200-365 


6.5-15.0 
4.5-7.0 


0.52-4.5 
0.14-0.5 


2.8-11 
290-380 
2000-6000 
275-340 
2000-12,000 


250-275 


Severely attacked by strong acids and strong alkalies. Effects of dilute acids, alkalies 
and organic solvents varies with the reagent. Chemical resistance varies with the particu 
lar formulation and not all materials of a type are equally resistant. 


Mechanical s plications include, pulleys, wheels, motor housings, handles; electrical uses 
include coil forms, ignition parts, condenser housings, fuse blocks, instrument panels; 
| thermal os reer include handles and appliance connector plugs; chemical uses include 
photographic development tanks, rayon spinning buckets and parts, milking machine 
| cups; decorative applications include radio and television cabinets, handles, knobs, 
| buttons. 











(Continued on next page) 
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This is the new Ipsen T-400, 100% forced convection 
heat-treating unit. It uses a power fan of Inconel 
mounted in the roof. Work containers are moved through 
the hot zone with an Inconel chain transfer device. For 




















Ipsen 
puts Inconel 
in 5 hot spots 


in their new T-400 

















more information on the Ipsen series “T”’, 


Industries, Inc., 


Hot endothermic gases are blasted 
through Ipsen Industries’ new T-400 
heat-treating unit by a powerful 
fan mounted in the furnace roof. 


That fan is the number one spot 
where Ipsen specified Inconel for 
resistance to oxidation, carburiza- 
tion, high temperature corrosion 
and strength at high temperatures. 


The furnace, which handles 400 
pounds per hour automatically, is a 
straight-through design. Its Inconel 
trays | number two spot) are moved 
from the heating zone to the quench 
zone by a patented Ipsen cold-chain 
transfer of high strength Inconel 
(number three spot). 


The number four spot for corro- 
sion-resisting Inconel is the inter- 
mediate door which is air-powered 
for smooth, shockless operation. 

The number five application of 
strong, heat-resisting Inconel is 


write [psen 


715 Main Street, Rockford, [llinois. 


the shaft of the intermediate door 
cylinder. 


It’s no wonder Ipsen specified 
Inconel when you realize that man\ 
furnace users have reported extra 
long service life from Inconel equip- 
ment operating in temperatures as 
high as 2,100° F. 


You can get this same long life in 
your furnace parts and heat-treating 
equipment. You'll find that Inconel 
can be readily shaped and welded 
to fit any practical design for fabri- 
cated equipment. It is produced in 
all the common mill forms, includ: 
ing a “T” section. 

If you need advice on high tem- 
perature problems, Inco’s High 
Temperature Engineering Service 
will be glad to help. Write them 
And ask for a copy of the High Tem- 
perature Work Sheet to help you 
outline your problem. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street 























a0t mate 








New York 5, N. Y. 


Inco Nickel Alloys 


MONEL® * “R”’® MONEL * “K”® MONEL © “KR”’@® MONEL 
“$”® MONEL * INCONEL® * INCONEL “X’’® * INCONEL “W"* 
INCOLOY® * NIMONIC® ALLOYS * NICKEL 

LOW CARBON NICKEL * DURANICKEL® 


For more information, turn to Reader Service Card, Circle No. 481 
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Phenolic Molding Materials—Continued 
iat 
High Shock Very High Shock Superior High 
Type ASTM Resistance Resistance High Frequency Frequency Insulation 
Test Fabric Filled Cord Filled Insulation Mineral Filled 
Method Type 5 Type 6 Type 7 Type 8 
PHYSICAL PROPERTIES 
Specific Gravity D792 1. 36-1. 43 1. 36-1.41 L .37~1.99 y > ae ee 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F C177 ~ 0.24-0.34 0.24-0.34 
Coef of Exp per F D696 1.0x 10° 1.0x 10° 
Specific Heat Btu/Lb/F 0.28-0. 32 0.28-0. 32 
Water Absorption, 24 hr % L570 0.5-1.75 0.8-1.75 0.03-0.10 0.01-0.07 
MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi D638 9-13 x 10° 9-13 x 10° 30-40 x 10° 30-50 x 10° 
Tensile Str, Psi D651 6000-9000 6000-9000 5000-7000 $000-7000 
Hardness, Rockwell D785 M104-120 M100-120 M100-110 M100-110 
Impact Str, Izod Notched (Ft-Lb D256 2.0-4.4 4.0-8.0 0.30-0. 36 0.30-0.38 
per in. of notch) 
Mod of Elast in Flexure, Psi D790 9-13 x 10° 9-13 x 10° 30-40 x 10° 30-40 x 10° 
Flexural Str, Psi D790 9500-14,000 8500-15,000 8000-12 ,000 8000-12,000 
Compressive Str, Psi D695 20,000-30,000 15,000—24,000 15,000-24,000 15,000-25,000 
ELECTRICAL PROPERTIES 
Elect Res, Ohm-Cm (Volume) D257 1-10 x 10!! 1-10 x 10" 10!2 1018 
Dielectric Str (Short Time) Volts / mil D149 225-400 200-325 300-450 300-460 
Dielectric Constant 
60 cycles D150 6.5-15.0 7.0-10.0 $.0-7.5 4.73.3 
7 1,000,000 cycles D150 4.5-7.0 5.0-6.0 4.4-5.2 4.4-5.1 
iate door Loss Factor 
60 cycles D150 0.52-6.8 0.7-3.1 0.1-0.5 0.05-0.3 
, 1,000,000 cycles D150 0.14-0.6 0.2-0.5 0.04-0.2 0.02-0.06 
specified 5. WS a = a otal 
hat many FABRICATING PROPERTIES 
ted axtre Compression Ratio (Bulk Factor) 6-15 12-18 2.1-2.7 2.1-2.7 
7 Compression Molding Temp, F D958 290-380 280-380 300-350 300-350 
1e] equlp- Compression Molding Pressure, Psi D833 2000-6500 2000-6500 2000-6000 2000-5500 
ratures as Transfer Molding Temp, F D958 275-340 275-340 275-325 275-325 
Transfer Molding Pressure, Psi D833 2000—12,000 2000—12,000 2000—10,000 2000—10,000 
ng life in MAXIMUM RECOMMENDED SERVICE 
7 : TEMPERATURE F 250 250 300 250-300 
t-treating : — ‘ . ; 
t Inconel CORROSION RESISTANCE | Severely attacked by strong acids and strong alkalies. Effects of dilute acids, alkalies 
Seiiled and organic solvents varies with the — Chemical resistance varies with the particu- 
‘ hoe w lar formulation and not all materials of a type are equally resistant 
or fabri- - - a ——___--—_— — — 
duced in USES | Mechanical a plications include, pulleys, wheels, motor housings, handles; electrical uses 
are include coil torms, ignition parts, condenser housings, fuse blocks, instrument panels; 
S, InCcLUe thermal applications include handles and appliance connector plugs; chemical uses include 
photographic development tanks, rayon spinning buckets and parts, milking machine 
; cups; decorative applications include radio and television cabinets, handles, knobs, 
ligh tem- buttons. 
»’s High 
r Service Prepared with the assistance of the Manufacturing Chemists’ Association, Inc. 
ite them Based on the Chemists’ Association Publication ‘Technical Data on Plastics’. 1952 
——o (To be continued in next issue) 
igh Ten- 
help you 
NY, INC. 
R) MONEL 
NEL “w"8 
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Use 


THIS PHOTO shows radium being used 
to take a radium-radiograph of a weld. 
Placing the radium centrally in the pipe 
and the film on the outside (held in 
place by white tape) permits radiograph- 
ing the entire circumferential weld with 
one exposure. 


RADIUM 


for the tough 


weld inspection 
iobs 


because radium-radio- 
graphing equipment is 
1. Portable 


2. Easily handled 


3. No training needed to 
operate 


4. Economical 
 ) 


For the same reasons that radium-radiog- 
raphy has won nearly universal accept- 
ance in steel foundries throughout the 
country, it is becoming the preferred 
means of inspection in welding shops. 

No capital investment is required to have 
radium-radiography available for the in- 
spection of welds because the equipmen! 
may be rented or leased wilh economy. 


Write today for case histories and addi- 
tional information. 


RADIUM 
CHEMICAL 


CO., INC. 


161 East 42 Street, New York 17, N. Y. | 


Marshall Field Annex Bldg., Chicago, Ill. 
3974 Wilshire Blvd., Los Angeles 5, Cal. 


For more information, Circle No. 400 
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For Severe Service ... 












These Precision Parts 


Were Surfaced With .. . 


Quality Hard Facing 


by JOHN WISCHHUSEN, Vice President, Cleveland Hard Facing Co., Inc. 


The need in industry today for precision 
components fo operate under severe conditions 
has called for refinement of hard facing by weld- 
ing, both in materials and techniques. 


@ IN THE EARLY days of welding, 
the repair of worn equipment parts 
by building up a new surface at the 
point of wear was generally accom- 
plished by arc welding with iron 
base alloys. In most of these cases a 
reasonable amount of crudeness in 
the final finish could be tolerated 
without complaint. In recent years, 
however, the need for improved 





techniques for hard surfacing has be- 
come evident, particularly when prob- 
lems of high temperature, corrosion. 
and precision surfaces are superim- 
posed on the basic requirement 0! 
durability. 

Such requirements have been met 
in part by the use of weld metal, the 
total alloy content of which is made 
up of  cobalt-chromium-tungsien, 





MATERIALS & 





METHODS 
















C. 
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ly known as Stellites, and by 
aterials of high alloy content 
+h less than 10% iron. These ma- 
: ire applied today mainly by 

vylene torch welding, which re- 

killful techniques because of 
the yortance of holding interalloy 
and the 


tal as low as possible Care 


n tween the base metal 


h handling iS also important! 
rcome problems -of shrinkage, 
ion, and thermal cracking. 


Examples o of such types of work 
the higher efficiency require- 
ments reach the critical stage are 
some internal combustion engines, 
heavy duty pumps, high pressure 


steam regulators, corrosion-resistant 
valves. intensive mixers, and ex- 
truders. Many of these parts employ 
a cobal t-chromium-tungsten overlay 
on various precision components LO 
meet problems of high temperature, 
corrosion, precision surfaces, and 
high resistance to wear. 


Factors Affecting Quality 
of Hard-Facing 


fo gain optimum 
trovble-free welding operation on 
maintenance repair of worn equip- 
ment, it 1s most important to remove 
all foreign material from an area 
beyond the limits of the weld before 
the welding begins. 


results and a 


Grease, oil, chemicals, pits, burned 
metal, and heavy layers of oxides 
should be thoroughly removed from 
metal by scrubbing with 
solvents, rubbing with steel wool and 
by wire brushing or machining. On 
new components, a rough cut of 
1/16 in. should be machined from 


ritical areas that are to be hard 
ed 


| 
(ne base 


Che composition of the base metal 
greatly affects its weldability. Sulfur, 
phosphorous and selenium in Type 
303 Stainless, and the aluminum con- 
‘ent in hardenable nickel-copper al- 
loys, are among the constituents that 
can decrease weldability. To over- 
come such difficulties, a flux should 
be applied before the welding be- 
PINs 

High hardenability in certain mar- 
tensitic steel alloys such as Type 410 
Stainless and 14-4-1 die steels may 
rm cause trouble. In such cases, an- 

caling or drawing immediately after 
hard facing, modifies the hardness 
pick-up and prevents cracking. 

\lso to be considered is the forma- 
tion of a tenacious oxide scale when 
meting some hard facing materials. 
Us of the inert arc method of appli- 
Cation, which excludes atmospheric 
oxyzen and gives a high localized 
tel perature is recommended to over- 
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come such scale formation. This 
method may also be employed when 
certain non-ferrous materials, such as 
copper, are to be surfaced 


Finishing the Surface 


After the hard surface material ts 
ipplied, it is customary [to rough 
machine the overlay 
stock for a finish machining opera 


leaving enough 


tion. This rough machining affords 
a fast method of removing excess 


material and also is an aid to inspec 
tion for cracking, or low 
spots, which can then be rewelded 
before finish grinding. 

A heavy cut is preferred to pre- 
vent a burnishing action by the cut- 
ting tool. Also by taking a large 
cut, any tendency to “chatter” 1s 
minimized since the tool cuts be- 
neath the level at which there would 
be high and low spots possibly caus- 
ing tool vibration. The use of cool- 
ants when maching is recommended 
on a production set-up only where 
high cutting speeds and form tools 
are employed. 


porosity, 


Considering Automation 


Using semi-automatic methods for 
applying hard facing creates advan- 
tages and also problems, though the 
latter are not unreasonably diffcult 
to solve. 

In Fig 2 a single pass overlay four 
to five inches wide can be seen 
around each end of the 6 in. dia 
“dumb-bell” parts. This overlay 1s 
quite smooth, and illustrates what can 
be expected when applying the hard 
facing by semi-automatic means. 

In these cases, the cobalt-chro 
mium-tungsten materials are best ap 
plied automatically with oxyacety- 
lene. This is partly because the weld- 
ing rods are furnished in a cast and 
uncoated form and are not applicable 
to a submerged arc technique. This 
mechanized application of the surface 
was accomplished by using a multiple 
rod, gravity-fed, welding head which 
oscillates while the part is turning 
on its axis. 


Two multiple-tipped welding 
heads are needed; one to preheat the 
surface, the other for the welding 
and cut-off operation, with the rods 
melting as they are ‘‘wetted”’ into 
the surface of the base metal. 

By employing the proper number 
of rods with the correct horizontal 
oscillation cycle, it was further pos- 
sible to obtain an overhang at the 
edge, which was a requirement in 
this instance. This overhang was also 
retouched by hand welding to put it 
at the proper adjustment. 


(Continued on next page) 





On any steel blackening problem 


DEPEND onDU-LITE 





for a Superior Finish 


Here’s an 
example... 


Courtesy The Poly Choke Co. 





Du-Lite gave this part with its compli- 
cated knurls, slots, threads, etc. a fine 
rust-resistant durable black finish. It is 
typical of many other parts, small and 
large, which have been black oxidized 
by Du-Lite for many years. Moreover, 
Du-Lite meets most individual and 
government specifications including 
57-0-2C for Type Ill Black Oxide finish. 


Typical Du-Lite installation ‘jg 


ow %. 


Du-Lite installations are simple, compact, 
easy to operate. Du-Lite equipment can 
be tailored to fit production require- 
ments on all types of jobs with a maxi- 
mum of speed and economy. Du-Lite 
also makes a complete line of cleaners, 
strippers, wetting agents, passivating 
agents, rust preventatives, burnishing 
compounds etc. for any metal finishing 
application. 


See your nearest Du-Lite Field Engineer 
or write for more information. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 


Rush information on your metal 
finishing products. 








u-Lite 


FINISHING 


METAL SPECIALISTS 


For more information, Circle No. 356 
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RUBBER-TO-METAL BONDED PARTS 


The answer to that troublesome problem may 
be a rubber-to-metal bonded part which com- 
bines the best properties of metal and rubber 
in one bonded unit to obtain strength, tough- 
ness and resiliency, shock and vibration ab- 
sorption, sound abatement, electrical insulation, 
corrosion and abrasion resistance, etc. 


Detailed information concerning this modern adhesion proc- 
ess is contained in the Acushnet brochure “Rubber-To-Metal 
Bonded Parts", a helpful guide available upon request. 


Acushnet’s specialization in this field involves 
the adhesion of rubber or synthetic rubber to 
metal in molds designed to accommodate the 
metal parts and which, in addition to bonding 
the rubber material to the metal, form and 
vulcanize the rubber in the same operation. 


As adhesion can be obtained on 
most metals, this process provides 
the design engineer with another 
method to simplify design, reduce 


PROCESS COMPANY costs and improve performance. 





For more information, turn to Reader Service Card, Circle No. 371 


‘ Send for 


your copy 





Quality Hard Facing 








Typical hard faced parts before final mo. 
chining and grinding. 


This form of automatic deposition 
is also used for wide, long lineal 
deposits for wear strips and shear 
blade applications. While extra 
amounts of oxyacetylene are con 
sumed by the automatic method, the 
increased costs of it are more than 
offset by the economies resulting 
from the increased rate at which the 
alloys are deposited. 

A limitation of such a method 1s 
the impracticability of interrupting 
the welding operation for any pur 
pose. Accordingly, it is important for 
the base material to have a uniforn 
weldability in order to insure an 
uninterrupted and consistent deposi 
tion, 


Alternate Method 


Other means of mechanization are 
accomplished by rotating parts in 4 
vertical position beneath the welding 
head. With this technique the rod 
can be fed either by gravity or by 
puddling. Puddling is the most com- 
mon method when the purpose is to 
fill a groove with weld metal. 


Since the demand for hard faced 
surfaces suitable to overcome the vat- 
ious problems is steadily increasing 
at the same time that the require- 
ments become more exacting, it is 1m- 
portant for the technician to develop 
parallel improvements in application 
techniques, while the metallurgist 
continues developing improved hard 
facing materials. In this way the 
problems of hard facing for h gh 
temperature, wear and corrosion s¢f- 
vice which are present at every stage 
—from surface preparation to final 
inspection—can be solved. 


MATERIALS & METHODS 
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New Materials, Parts and Finishes 





Hose, hose assemblies, pipe and tubing are produced with the Teflon compound. 


Reinforced Teflon Resists Severe Corrosive Conditions 


Reinforced hose and pipe are now 
being produced, made of a modified 
[eflon compound that is said to mini- 
mize the unfavorable characteristics 
yet retain the advantageous qualities 
of the fluorocarbon plastic. The prod. 
uct was developed by Resistoflex 
Corp., Belleville, N. J., to handle 
highly corrosive materials at severe 
temperatures. 

Fluoroflex-T R-500 hose is made 
of the company’s compound, Fluoxo- 
flex-T #1001, extruded in a seamless 
tube and reinforced with a braided 
jacket of stainless steel wire. This 
hose, coupled with high strength 
steel fittings becomes R-3800 hose 
assemblies, designed for high temper- 
ature aircraft and jet engine service. 
Aluminum fittings are provided 
where light weight is the primary 
objective, 

Fluoroflex-T laminated pipe is 
niade of the fluorocarbon compound 
‘inforced with Teflon-coated glass 
‘orice. It is light weight, non-fragile, 
and can be cut and fitted on the job 
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with the aid of a portable heated 
flaring tool. In order to allow the in- 
stallation of complete piping systems, 
a line of corrosion-proof pipe fittings 
has been developed, including el- 
bows, reducers and adapters. 


inherent Qualities of Tefion 


Teflon has one basic weakness: a 
poor mechanical structure which is 
revealed in a low tensile strength, 
porous micro structure and a ten- 
dency to flow under pressure. It also 
exhibits a high coefficient of ther- 
mal expansion, a factor that can 
either be advantageous or limit- 
ing, depending on the applications. 
The cause of the structural deficien- 
cies has been found to lie mainly in 
the methods of converting the pow- 
dered resin to solid forms. The ma- 
terial cannot be melted like most 
plastics, but must be formed by a 
compacting and sintering operation, 
which results in products with wide 
variations in physical and electrical 
properties. 


_and Related Equipment 


According to the Resistoflex Corp., 
their modified compound #1001 
minimizes these structural drawbacks, 
and the resultant product has a 
greatly improved _ tensile strength, 
homogeneity and freedom from 
stress. 

The advantages of the fluorocar- 
bon for this application lie in 1) 
its virtually complete chemical in 
ertness, the only materials known to 
attack it being molten alkali metals 
and chlorine trifluoride; 2) its wide 
useful temperature range of approxi 
mately —100 to over 500 F; 3) its 
dielectric strength of 400-++- v per mil 
and a power factor of 0.0005; and 
i) its low coefficient of friction 
due to its ‘abhesive’’ characteristics. 


Applications and Sizes Available 

The combination of properties 
mentioned above indicate that the 
new product may find a multitude of 
uses in aircraft manufacture due to 
the need for tubing and pipe to 
carry the highly active fuels and lub 
ricating oils which must at times 
reach temperatures in the 400 F 
range. Applications should also be 
found in guided missile work where 
chemical attack exists to an even 
greater degree because of the highly 
active nature of the fuels and oxi- 
dizers used. 

In addition to these specialized 
applications, the company anticipates 
a wide range of usefulness in the 
chemical processing industries, in- 
cluding fine and heavy chemicals, 
petrochemicals, pharmaceuticals, 
foods and beverages. 

The R-500 hose is designed for a 
working pressure of 1000 psi, and is 
available now in sizes from 14 to 
1 in. dia; 114 to 1), in. sizes will be 
available in the latter part of this 
year. 


The laminated pipe is available in 
the following dia sizes and burst 
pressures: 1 in.—1600 psi; 11/, in.— 
1100 psi; 2 in.—700 psi; 3 in.— 
500 psi; 4 in.—400 psi. 

(Continued on next page) 
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New Materials, Parts and Finishes continues 








18:8 Stainless Steel Powder 


An 18:8 low carbon, moldable 
stainless steel powder, now being 
marketed by Alloy Metal Powders, 
Inc., 238 Eagle St., Brooklyn 22, 
N.Y. is said to offer increased re 
sistance to intergranular corrosion of 
the sintered compact. Trade marked 
“Stain-Alloy’’, the material is said to 
be a free-flowing powder, all par 


Powder metal shapes compacted with Stain- 
Alloy are said to be less susceptible to 


intergranular corrosion. 


ticles of which pass through 
mesh and approximately 60% of 
them being finer than 325 mesh 

The powder is moldable at com 
pacting pressures of 30 to 50 tons 
per sq. in. and effective sintering js 
obtained at 2100 F with normal sint 
ering times. 

The company recommends the 
powder particularly to fabricators of 
gears, television cores, self-lubricat- 
ing bearings, welding alloys, metallic 
paint, porous metal filters, small pre 
cision mechanical electronic and ele 
trical parts, as well as for conven 
tional metal powder parts. 


>( 





New Adhesives Join a Variety of Materials 


Five new adhesives recently mar- 
keted offer bonds for a variety of 
materials from paper to metals and 
plastics, and include a wide range of 
resistance to temperature and peeling. 


Bonds Cellulose Tri-Acetate Film and 
Paper Stock 


Two adhesives developed by the 
Polymer Industries, Inc., 284 Shef- 
field ave., Brooklyn, N.Y., are now 
available: Polybond G-1028 for 
bonding cellulose tri-acetate films 
and Polybond K-393 for joining all 
kinds of paper stock. Development 
of the adhesives was spurred by the 
needs of the packaging, publishing, 
and safety film industries, according 
to the company. Both are said to be 
machinable on standard adhesive 
equipment. 

Polybond G-1028 is commercially 
odor-free and transparent and will 
bond high acetyl film to such non- 
porous surfaces as metal foils, plain 
tissue or coated cellophane, polyester 
film, pliofilm, polyethylene, nylon 
and teflon, as well as porous stocks 
such as cloth, paper, asbestos and 
mica. The adhesive is said to possess 
resistance to temperatures (in the 
range of —20 to 300 F), oils, water, 
ozone, and weak acids and bases. 

Polybond K-393, designed for 
bonding paper stock, is odor free, 
heat resistant and possesses a fiber 


146 


tearing bond. 


Bonds Wood and Fabrics 

A rubber latex adhesive, dev eloped 
by Industrial Products Div. of the 
Flintkote Co., 30 Rockefeller Plaza. 
New York 20, is said to bond wood, 
wood fiber board, felts, fabrics and 
other porous and semi-porous ma 
terials. It offers an advantage in be- 
ing pressure sensitive to another film 
of the adhesive, though not to un- 
coated surfaces. This feature allows 
the coating of two surfaces, followed 
by a delay of up to a month before 
joining. 

Called Flintkote Syntex L-852, the 
material is said to provide a firm and 
flexible bond over a temperature 
range of —10 to 150 F, with good 
moisture resistance provided the con- 
tact with water is not constant. A 
water base adhesive, it is non- 
flammable during application, may be 
applied by brush, spray or flow gun, 
and dries in about 1 hr to a brown 
color. 


Bonds Masonry, Metal and Wood 
Placco 1000, developed by the 
Pioneer Latex and Chemical Co., Lin- 
coln Blvd., Middlesex, N.J., is said 
to be a quick setting, heavy bodied, 
rubbery material which forms bonds 
which are waterproof, heat resistant 
(to around 300 F), non-flammable, 


non-toxic, and will not contaminate 
foodstuffs. A 2-sq in. bond of the 
material is said to have withstood a 
pull of more than 300 Ib at tempera 
tures above 300 F. 


Among its applications in bonding 
to wood, masonry and metal are such 
items as hangers for wire, pipe and 
conduits, nailing strips, wallboards 
and flooring materials. 


Bonds Metal, Nylon and Glass 


A thermosetting industrial adhe 
sive, Phenoweld is said to provide 
firm bonds for metal to metal and 
metal to nylon, as well as aluminum. 
steel, brass, copper, glass and nylon 
adhesions. 


Developed by H. V. Hardman Co., 
Inc., Belleville, N.J., Phenoweld 1s 
said to be applicable, in solvent solu- 
tion, by brush, spray or dip methods, 
and when the solvent is evaporated, 
the adhesive is tack free. The parts 
to be assembled are then held to- 
gether with only gentle pressure 
required. Where a high degree of 
chemical and solvent resistance is re 
quired, heat may be applied during 
bonding of the parts. 

Phenoweld is said to have high 
electrical insulation properties whic! 
have caused it to be used successfull 
in making loud speakers, ele 
tronic coils and wiring equipment 





MATERIALS & METHODS 
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New Materials, Parts and Finishes continues 





Epoxy Resin Combines Long Pot Life with Fast Cure 


epoxy type electrical insulation 
alled Scotchcast No. 3 with a 
life of from three to five 
; before set-up has been marketed 
Minnesota Mining and Manufac- 
ge Co., St. Paul, Minn. 
[his longer pot life offers certain 
production advantages to electrical 
manufacturers in that the resin may 
be mixed days ahead of time, and in 
quantities that allow efficiencies of 
use. Yet the actual cure time for the 
resin is said to be from two to four 
hours at 250 F, with a longer cure at 
lower temperatures. 

Typical applications for the mater- 
ial are for embedding resistors, uni- 
tized electronic circuits, pre-amps, 
torroids, and audio and power trans- 
formers hermetically sealed in a solid 
block of resin for trouble free oper- 
ation under adverse conditions. 

The material is said to possess 


CS 
C i 


yy 
VY) 


ie 


high electrical and physical proper 
ties and low viscosity. According to 
the company, no chemical degrada- 
tion occurs within the operating 
range of —65 to 250 F; it is resistant 
to acids, alkalies, solvents and oils, 
and adheres well to most metals, 
plastics and conductors. 

Its electrical characteristics include 
a dielectric strength of from 1000 to 
1500 v per mil on thin sections, a low 
dissipation factor over a wide tem- 
perature range at frequencies of 60 
cycles to 30 meg, and a stable dielec- 
tric constant within this range. 


High electrical and physical properties are 
claimed for this new epoxy casting resin. 





BEFORE CASTING! 











Plastic-Copper Laminate Will Speed Printed Circuit Manufacture 


A new material, Estoglas, consist- 
ing of laminated copper sheet and 
glass fiber reinforced polyester plastic 
sheet has been marketed by Plasti- 
light, Inc., 481 Canal St., Stamford, 
Conn. According to the company, the 
material offers physical and electrical 
properties which are superior to the 
paper-based phenolics, yet are lower 
priced, 


The resin is an electrical-grade 
polyester with a filler of random mat 


glass fibers, giving uniform strength 


in all directions. Tensile and flexural 
strengths are said to be around 
24,000 psi. Standard sheet size is 24 


by 36 in., in various thicknesses from 
0.044 in. up. and the plastic is clad 
on one or 


oth sides with 1, 2, or 
3-0Z Copper. 


The bonding agent for the copper 
is said to provide surface electrical 
qualities equal to the base material. 
Dielectric strength is said to be 950 
v per mil, power factor 0.55 at 10 kc, 
and a dielectric constant of 3.62 at 
1000 cycles. After 24 hr at 90% rela- 
tive humidity and 75 F, the decrease 
in these values is said to be approxi- 
mately 10%. 





Polystyrene Formulation Improves Flow Control 


A new formulation of general pur- 
pose Styron (Dow polystyrene), de- 
veloped by the Dow Chemical Co., 
Midland, Mich., is said to provide 
molders with better control over the 
flow of the plastic in the mold. 

‘he material, Styron 688, will flow 
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faster and more evenly through the 
mold, offering advantages in injection 
molding of intricate or thin-walled 
parts or deep sections. 

The material is expected to find 
applications in thin wall containers, 
vials and tubes, wall tile, back 


painted parts, large boxes and con- 
tainers, honeycomb sections, and 
brush backs. 

Styron 688 is available in crystal, 
transparent and opaque colors, and 
follows the same price schedule as 
Dow’s general purpose polystyrene. 
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This flexibility plus a high quality bond is 


claimed for new sealing compound. 








Rubber Compound Acts as Sealer and Expansion Joint 


A new Thiokol-base 
called PR-395-HT, 
good service both as a sealer and ex- 
pansion joint particularly in concrete 
repair work or original construction. 
The Products Research Co., 3126 Los 
Feliz Blvd., Los Angeles 39, who 
developed recommends it for use 
wherever expansion, 


compound, 
is said to provide 


contraction or 
vibration requires joint resilience, by 
itself or in conjunction with a water 
seal. 

The material is used with PR-1090 


primer which is said to have 
penetrating formit 
waterproof barrier that prevent 
gration of moisture to the seale 


qualit 1€S. 


race. 

Application of PR-395-HT can be vi 
made either with a spatula or extru 
sion gun since it has a non-sagging 
consistency and will hold its positio: 
on vertical and overhead installations 

It is said to have good weather re 
sistance and retain its soft, elasti 
consistency indefinitely. 
















Dry Blending Vinyl Resin 


A dry blending grade of vinyl 
resin has been added to the Pliovic 
line of polyvinyl chloride resins pro- 
duced by the Goodyear Tire & Rub- 
ber Co.’s Chemical Div., Akron. 
Ohio. 





Called Pliovic DB80V, the proper 
ties of the resin allow plastic molders 
and extruders to obtain a free-flow 
ing, dry mix without subjecting the 
blend to high heat and lengthy mill 
ing cycles on conventional mills. 





The material is designed for eco 
nomical production of such varied 
products as garden hose, wire insula 
tion, refrigerator door gaskets and 
many other molded and _ extruded 
items. 











Room Temperature Metal Cleaner 


A metal surface cleaner which re 
quires no heating coils and is adapted 
for use in hard water areas has been 
developed by Klem Chemicals, Inc., 
Dearborn, Mich. 


Klem K-A-T Cleaner is a combi 
nation of an alkali and emulsion and 
can be used for removing soils from 
both ferrous and non-ferrous metals. 
Maximum corrosion resistance and 


minimum surface etching are claimed . 
for the product, as well as compati- ' 
bility with paint solvents, allowing 
paint to be applied immediately afte: 
rinsing. 










Titanium Bolts Now Available 


Light-weight, high-strength titani- 
um bolts of six types, primarily for 
use in airframe and aircraft engines 
are being manufactured by Standard 
Pressed Steel Co., Jenkintown, Pa. 

Because of titanium’s high corro- 








sion resistance in addition to its light 
weight, such fasteners are expected to 
be used in other industries such as 
the chemical industry. 

The new bolts are available in two 
lines of flush head shear bolts, two 


lines of internal wrenching tension 
bolts, a line of external hexagon 
shear bolts and one of external 
wrenching tension bolts. Available 
sizes are No. 10—14, 5/16, %, 
7/16, VY and ¥% in. 









Dry Lubricant Tested at 800 F 


A solid film lubricant developed 
for operational temperatures of —60 
to 1000 F is claimed by the Everlube 
Corp., 6940 Farmdale Ave., North 
Hollywood, Calif. 


The new lubricant is of a fused-on 











type and possesses proven lubricating 
qualities with liberal amount of flex, 
after exposure to 800 F. 

It is said to be suited for use in 
high pressure steam units, in and 
aan after-burners, and high tem- 





perature air valves. The Everlub 
Corp. maintains custom processiny 
plants, or the lubricant may be ap 
plied by the manufacturer in his ow: 
plant with automatic equipment. 


(Continued on page 150) 
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For more information, turn to Reader Service Card, Circle No. 411 


N-A-X HIGH-TENSILE steel—a low-alloy high strength structural steel used 
to reduce weight and increase life of your product. 


N-A-X AC 9115 steel—for gas turbines and similar products requiring 
strength of material when operated at higher than normal temperatures 
up to 1000°F. 


N-A-X 9100 serics—alloy steels for carburizing and heat treated parts. 


With these three N-A-X ALLOY STEELS, we Offer time proven products to 
economically serve you. 


N-A-X HIGH-TENSILE is 50% stronger than mild carbon steel with high 
notch toughness. Has excellent cold forming and welding properties and 
greater resistance to atmospheric corrosion and abrasion. 

N-A-X AC 9115—a Steel easily fabricated and welded by any method, main- 
tains high strength at elevated temperatures up to 1000°F. When protected 
against high temperature oxidation by proper coatings, it is a worthy 
alternate for the higher-alloy stainless type steels for this application. 


N-A-X 9100 series—a series of alloy steels with the alloying elements con- 
stant within an established range, with carbon varied to suit the harden- 
ability and hardness desired. An outstanding carburizing steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division 
“ar 


NATIONAL STEEL vilig CORPORATION 





Ecorse, Detroit 29, Mick 
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Box A containing full furn- 
ace load of parts process- ee ves 
ing in work chamber. Box 
B—fully loaded, pre-heats 
in the upper vestibule. Box 
C—fully-loaded, waits on 
conveyor. 





Box A completely proc- 
essed, moves out to eleva- 


ator and is lowered into 
quench; bringing ore: 
heated Box B to loading 


level. Box B is pushed into 
heat chamber and door is 
closed. 


After proper interval, 
outer door is opened. Box 
Cis placed on upper eleva- 
tor and raised to pre-heat 
position as Box A is lifted 
from quench and removed 
from lower elevator. 


Sealed Cycles/ double door seal 
affords complete flexibility of 
processing without exposing heat 
chamber to air contamination. 





12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 






For more information, turn to Reader Service Card, Circle No. 374 
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Upper vestibule is easily adapted for slow 
cooling. Quench is adaptible for inter- 
rupted quenching. 


Four WITH 


MECHANIZED, BATCH- 
TYPE, CONTROLLED 
MOSPHERE FURNACES 
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Redesigned Induction Heating Unit 
Offers Increased Efficiency 


A redesigned 5 kw high frequency 
induction heating unit (Model LI 
SA-1) for soldering, brazing and 
light heat treating applications is 
being manufactured by Lindberg En- 
gineering Co., 2450 W. Hubbard 
St., Chicago, III. 

The main features of the new de- 
sign are a heavier sheet steel cabinet, 
relocated indicating lights for easier 
observation, reduced cooling water 
consumption and molded porcelain 
water coils, eliminating rubber or 
organic tubing. 

The steel cabinet is said to insure 
minimum R.F. radiation and to con- 
form to FCC regulations. Interior 
steel partitions are provided to iso- 
late oscillator, power and control 
components. 

The redesigned water cooling sys- 
tem is said to eliminate moisture 
condensation on internal components 
as well as reduce water consumption. 
An electrical interlock system pre- 
vents the application of power when 
cooling water is not flowing, elim'- 
nating the danger of work coil burn- 
outs. 

Industrial type tubes are provided 
with constant voltage transformers ‘0 
maintain proper tube filament volta: ¢ 


MATERIALS -& METHO!S 
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THE NAME TO REMEMBER... 





C-D=F INSULATING TAPES 


Uniform strength and quality plus prompt deliveries! 


C-D-F SILICONE TAPES for A.J.E.E. Class H Electrical 
Insulation. Available in Varnished Fiberglas cloth and 
Silicone Rubber-coated Fiberglas cloth. Resistant to 
high temperatures; high dielectric strength, low di- 
electric losses, excellent moisture resistance and high 
tensile strength. They resist mild alkalis, non-oxidiz- 
ing acids, mineral oils, oxygenated solvents. Available 
in a range of sizes on continuous rolls. Write for 
Technical Bulletin #47. 


C-D-F TAPES OF TEFLON* have the desired mechanical 
and electrical properties for heavy-duty motor, gener- 
ator, and conductor insulation. Unaffected by tempera- 
ture fluctuations, exposure to oils and greases, or 
weather conditions. Fiberglas supported and unsup- 
ported Teflon tapes are available in a range of sizes. 


*du Pont trademarks. 






s\ 


C-D-F MICABOND TAPES have an inherently high and 
permanent resistance to heat with good dielectric 
properties. Micabond Tapes are used for insulating 
motor and generator armature and field coils, turbo- 
generator coils, and many similar applications where 
flexible high quality insulation of A.LE.E. Classes B 
and H insulators are required. Available in a wide 
range of sizes with many different backings including: 
fiberglas, silk, cellophane, cotton, paper, and Mylar*. 





If you have an insulating problem, probably a 
C-D-F product is the answer. C-D-F manufactures 
and fabricates electrical insulation, laminated and 
molded plastics. Sales offices are located in principal 
cities. Call your C-D-F sales engineer—he’s a good 
man to know! 














SILICONE, TEFLON; MICABOND TAPES 


Continental Diamond thre 


NEWARK 25, DELAWARE 


For more information, turn to Reader Service Card, Circle No. 365 
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Wilson “ROCKWELL” 
Hardness Testers 































NOW 


you can own 


the BEST 


for only 


°550 


(less accessories, 
WOM -Pen -lalelel-) lola) 











3-JR MODEL 


6 Features for Tool Room 
and Production Testing 


This Model 3-sR WILSON ‘‘ROCKWELL” Hardness Tester is prov- 
ing invaluable for tool room use and most production testing. 
It will pay for itself many times over by eliminating costly 
complaints from your customers. 





These features make for accuracy and long life— 


1 Totally enclosed dirt and 4 Gripsel clamp screw for 
dustproof "‘Zero-minder”’ quick change and proper 
dial gauge. seating of penetrator. 


2 Enclosed, easy-to-reach, 
variable speed dash pot. 

3 All controls 
conveniently grouped. 6 Standardized weights. 


5 Stainless steel 
elevating screw. 





No matter what your hardness testing requirements, there is a 
WILSON “‘ROCKWELL’”’ Tester to meet it. They are in two types 
— Regular and Superficial. They are in many styles with acces- 
sories for testing flats, rods, rounds and odd shapes. Ask about 
the WILSON TUKON for micro-indentation testing. Write us for 


complete information and recommendations. 
*Trade Mark Registered 


€O wilson Mechanical Instrument Division 
) AMERICAN CHAIN & CABLE 















230-E Park Avenue, New York 17, N. Y. 





For more information, turn to Reader Service Card, Circle No. 451 
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values regardless of line volta 
tuations. 

Power input is 230/460 vy, sinok 
phase, 60 cycles. Power consumption 
is 12.5 kva max at 90% power fac. 
tor. Water consumption is 2-3 pa] 
per min at max inlet temperature of 
86 F. 


Two New Welding Rods: 
One for Aluminum, One for Steel 


A new rod designed for either 
torch or carbon arc welding of 38, 
14S. 43S, 52S, and 61S aluminum 
has been developed by All-State 
Welding Alloys Co., Inc., 249-55 
Ferris Ave., White Plains, N.Y. 

The benefits claimed by the com- 
pany through use of the rod are an 
increase in speed of application with 
no sacrifice of physical properties; 
sound, porosity- free welds; less dis- 
tortion of work; and the flexibility 
in choice of either carbon arc or 
torch. 

The rod will be marketed as All 
State No. 35 F. C. Aluminum Rod 
(flux coated); it is 28 in. long in 
diameters of 3/32, 1%, 5/32, and 
3/16 in. 

The General Electric Co.’s Weld- 
ing Div., Schenectady, N.Y., is now 
marketing a contact welding elec- 
trode which is said to provide in- 
creased welding speeds with mild 
and medium carbon steel. It is best 
suited for welding machinery, low 
pressure storage tanks and light struc- 
tural work. 

Encased in a rutile-type covering 
enriched with iron powder, the new 
electrode can be used effectively on 
horizontal and flat position fillets and 
laps, single and rege, pass butts, 
and deep grooves and cover passes 
on multiple-pass butt welds. 

According to the company, since 
it is a contact type electrode, less 
physical effort is required to weld, 
and less skill sania of the worker. 
In addition, 80% less spatter is 1¢- 
ported with this type of electrode 
over other types. 


(Continued on next page) 
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The crankshaft in the modern V-8 engine requires the ultimate in 
forging technique. Today's high compression engines, with continually 
increasing horsepower, further emphasize the importance of forging quality. 

Wyman-Gordon technical know-how assures quality essential for 
maximum physical properties, uniform machinability and balance control 

. . crankshaft forging specialists since the introduction of the internal 
combustion engine. 
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Established 1883 


FORGINGS OF ALUMINUM *®* MAGNESIUM *®STEEL*® TITANIUM 


WORGESTER, MASSAGHUSETAS 
HARVEY, ILLINOIS DETKOIT;, MIGHIGAN 
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STAINLESS and HIGH ALLOY 


ry 


/ 
SPUNCAST . 


CENTRIFUGALLY 
CAST... 


WITH THE 
BUILT-IN 
ele) 3 





CUTS cost 8 ways 


1) ELIMINATES COST OF BORING 
BAR STOCK. Spuncast eliminates 
costly machining involved in produc- 
ing a tubular shape from a solid bar. 
2) MINIMIZES REJECTS with ho- 
mogeneous structure. Centrifugal 
force places any light inclusions near 
inner surface where they are readily 
removed, 


3) FLEXIBILITY OF ANALYSIS gives 
you the exact specifications you want 
— economically —for any quantity 
you need, 


4) WIDE SELECTION OF SIZES... 
through 16” O.D. in basic 72” lengths 
... through 27” O.D. in shorter 
lengths. Special symmetrical shapes 
are also available. 


pet 


iS 


ij 
' 
i 


i 


Name 


5) HEAT TREATMENT TO SPECIFI- 
CATION. Hardenable and non-hard- 
enable alloys are readily produced — 
and can be thermally-treated to pro- 
vide desired physical, mechanical, 
corrosion, abrasion-resistant charac- 
teristics. 


6) SMALLER QUANTITIES (far be- 
low regular mill runs) are economi- 
cally available — in a wide range of 
analyses or heat treatment. 


7) WIDE RANGE OF WALL THICK- 
NESS... from 14" up. 


8) FASTER QUANTITY PRODUC- 
TION... because Spuncast can be sup- 
plied in most advantageous abe 8 
to permit machining multiple parts 
with single set-ups. 


7 
This booklet can help you cut costs on hollow, circular or 
cylindrically shaped products. Send for it today! 
ELECTRIC STEEL FOUNDRY COMPANY 
2163 N. W. 25th Avenue, Portland 10, Oregon 


Send me your new booklet ‘ 
“How to Cut Costs With ESCO Spuncast"’ 





Position 








Compony 
Address 





Look to ESCO® for Ev: 


You Need in STAINLESS 
and HIGH ALLOY CASTINGS = 


For more information, turn to Reader Service Card, Circle No. 497 
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400 Amp D.C. Rectifier-Type 
Welder 


A new 400 amp, three-phase, d.c., 
rectifier-type welder with a 60% duty 
cycle has been marketed by General 
Electric Co.'s Welding Div., Schenec- 
tady, N.Y. . 

Designated as G-E Type WR40A, 
the new welder can be equipped to 
operate on two-phase power and has 
a current welding range of 70 to 
500 amps. It can be utilized with a 
variety of electrode sizes for repair, 
maintenance and construction work. 

A stepless current control simpll- 
fies current adjustments, and because 
of the high current produced by the 
six parallel-path selenium rectifiers in 
the mew unit, stable arcs and 
smoother welds are said to be pos- 
sible. Class H (silicone) insulation 
is said to give protection against 
high temperatures, moisture, fumes, 
and chemicals. 

As additional protection for the 
coils and rectifier stacks, a reversible 
14-in. forced-draft fan, rated for con- 
tinuous service, provides ventilation 
and prevents hot spots. The cooling 
system operates on an updraft prin- 
ciple, taking cool air near the floor 
and preventing the recirculation of 
exhausted hot air that is continually 
rising. The life of rectifier stacks can 
be prolonged by means of the sell: 
cleaning action obtained through re- 
versing fan operation periodically. 

The welder is operable on 
220/440 v, reconnectable to either 
voltage. It is also available with full: 
time arc force control which is said 
to minimize popouts and freezing-'. 

(Continued on next page) 
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Where can you use 
{his simple 
fastener ? 





No threading, peening or precision | ‘ 
drilling with ROLLPIN 


ne 








Rollpin is driven into holes 
drilled to normal production- 
line tolerances. 












































. d.c.. 
Y duty 
General : 
chenec- 
TRAOA Rollpin is the slotted tubular steel pin with chamfered ends that is 
4 ’ 
ped to cutting production and maintenance costs in every class of industry. 
ind has ' , ws 
70 to This modern fastener drives easily into standard holes, com- 
with a pressing as driven. Its spring action locks it in place—regardless of 
repair, 
work. impact loading, stress reversals or severe vibration. Rollpin is 
— readily removable and can be re-used in the same hole. 
al 
by the 
fiers in " B 
s and 
Ye pos: 
— If you use locating dowels, hinge pins, rivets, set screws—or 
against 
fumes, straight, knurled, tapered or cotter type pins—Rollpin can cut 
—* your costs. Mail our coupon for design information. 
ersible 
or con- . a MES oe di hl 
ilation Rollpin fits flush . . . is vibration-proof. 
ooling 
t prin- 
5 floor eee ee a | 
ion of | Dept. R16-461, Elastic Stop Nut Corporation of America 
nually ' 2330 Vauxhall Road, Union, New Jersey ) 
ks can | Please send me the following free fastening information: 
7 self- | C) Rollpin bulletin (2 Here is a jowing of our | 
h re- a hinge pin product. What fastener 
a ° wee DC Elastic Stop Nut bulletin would you suggest? | 
cally. ) 7 
r. © | Name Title ss 
4 . | Firm 
1 Tull 
Ss said | Street a | 
ie | City ace State | 











@ set screw 


° For more information, turn to Reader Service Card, Circle No. 337 


APRIL, 1954 























STREAMLINE 
YOUR 


PRODUCTION 


WITH MODERN 


Harper ELECTRIC 
SINTERING FURNACES 


Mechanical or Hydraulic 
PUSHER TYPE FURNACE—Doubles 
Production in 1/4 the space 


Twin muffles and pusher mechanisms 
provide double the production capacity, 
yet take only \ the floor space required 
by two ordinary furnaces. Ideally suited 
for straight line conveyorized production 
with consequent savings in man hours. 
Independently controlled pushers pro- 
vide a smooth flow of concentrated loads 
up to 600 pounds an hour on a continu- 
ous basis for long heating cycles. Several 
sizes for sintering and infiltrating. 


CONTINUOUS MESH BELT 
CONVEYOR FURNACE 


Continuous, large volume production 
possible by means of high power input. 
Alloy mesh belt with simplified take-up 
and speed-selection drive mechanism 
gives continuous trouble-free service. The 
greater production capacity of this fur- 
nace means important savings in valuable 
floor space and man power. Close temper- 
ature control assures product uniformity. 
In sizes to suit a wide variety of sintering 
requirements. 


MANUAL PUSHER TYPE FURNACE 


High power input provides high produc- 
tion capacity. This furnace is compact and 
very efficient, having the same basic feat- 
ures found in Harper mechanical or hy- 
draulic pusher furnaces except that parts 
are charged and discharged manually. 
Loading and exit doors are smooth acting, 
providing good atmosphere retention. 
Hot zone provided with three zone power 
adjustments for required temperature uni- 
formity. Several sizes for sintering and 
infiltrating. 


Visit Harper Booth No. 8 at H a R P F R 
the Metal Powder Show Electric Furnace Corp. 


41 RIVER ST., BUFFALO 2, N. Y. 


For more information, turn to Reader Service Card, Circle No. 338 
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Nickel Alloy Pipe for 
Highly Corrosive Uses 


High nickel alloy pipe an tubing 
made by the Rockrite process (Mg 
August, ‘50) is being marketed }, 
Stainless Welded Products, In 
P.O. Box 406, 251 Cornelison Aye 
Jersey City 2. It is available as Swep 
co Super Finished Pipe, and Swen 
Cylinder Finished Tubing. The Cyl. 
inder Finish is said to be better tha 
a honed surface and is suitable fo, 
use with soft packing without furthe 
grinding or machining, while th 
Super Finish Pipe is annealed 
pickled and passivated after rocking 

Wall thickness tolerances are hel 
to +5% while diameter tolerances 
are as follows: Swepco Cylinder Fin 
ish i.d., +-0.000, 0.008 to 0.01 
in. depending on size; Swepco Super 
Finish o.d., +0.010 to 0.015 in. de 
pending on size. 

Uses for the product are found 
mainly in highly corrosive process 
lines and other applications calling 
for corrosion or contamination free 
lines. It is also used in bushings 
couplings, gear parts, etc., where 
close tolerances are required. 


Welded Pipe 


Another product now being manu 
factured by this company is called 
Swepco Full Finish pipe, and 
welded by the automatic inert-ar 
method. The welds are said to b 
sound, the pipe meeting ASTM specs 
A-269-47, A-312-51, and A-358, de 
pending upon size. The pipe can be 
supplied in all the special alloys such 
as weldable stainless grades, high 
nickel alloys such as monel, nickel, 
inconel, Hastelloy alloys, Carpenter 
#20, titanium, etc. 

The pipe is available in sizes 0! 
21/4, IPS and up, in Schedules 40 
and 80, and in lengths up to 20 ft. 


Silicone Enameled Magnet Wire 
for Hot Spot Applications 


Intended for use in electrical 
equipment operating at “hot spot 
temperatures of at least 266 F, a 
new silicone enameled magnet wit 
has been developed by Anac nda 
Wire & Cable Co., Muskegon, Mich. 

According to the company the 
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CHICAGO TELEPHONE SUPPLY 


‘Corfio ration 


is Telephone Supply Corporation has suc- 
ceeded in accomplishing two things indeed difficult 
to combine, as summed up in their slogan “Special- 
ists in Precision Mass Production of Variable Re- 
sistors.” They manufacture the high quality variable 
resistors indispensable to radio, television, and 
military electronics. In fact, they are the world’s 
largest producers of variable resistors. 


To achieve this outstanding record, they con- 
centrate their entire effort on variable resistors, they 
maintain close control over all manufacturing pro- 
cesses, and fabricate their own parts under close 
supervision from basic raw materials. Naturally, 
they make no secret of the importance to them of 
high quality materials. 

States Chicago Telephone: “To make our raw 
material program effective, we have stressed the 





CTS 45 Series '°4¢ dia. 
variable composition resistor 
with blade type printed 
circuit terminals. 





Cutaway view of CTS 252 F . 
Series, 1'%4° diameter \ ey ) 
2 watt wirewound variable » \ t | § 
resistor. The total resistance a 
can be varied from 3 ohms to ee 


15,000 ohms, depending upon the 
size and type of resistance wire used. 


CTS 25 Series 
2 Watt 
CTS 252 Series Wirewound 
2 Watt 3-25,000 ohms 
Wirewound 
3-15,000 ohms 





importance of dependable, quality-minded sources 
of supply. Driver-Harris is a supplier with these 
qualities, and Driver-Harris alloys have contributed 
greatly in making our performance possible. For many 
years we have been using Driver-Harris Nichrome’*, 
Karma*, Advance*, and other D-H Alloy wires for 
our resistance windings, with excellent results. We 
can strongly endorse Driver-Harris’ dependability 
and high quality products.” 


Nichrome, Advance, and Karma are at your ser- 
vice too, as are more than 80 other D-H alloys 
developed for application in the electrical and elec- 
tronic fields. If a high degree of resistance and 
absolute uniformity of output are “musts” for your 
product, let us have your specifications. We'll be 
glad to make recommendations based on your 
specific requirements. 


*T.M. Reg. U.S. Pat. Off. 


Sole producers of Nichrome, Advance, Karma 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


RS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


For more information, turn to Reader Service Cord, Circle No. 325 
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Available Now !! 


Reprints of 


MATERIALS & METHODS 
MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
just instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
330 West 42nd Street 
New York 36, New York 


VY Quantity VY Quantity 
.Wrought Aluminum Alloys .Welded and Brazed Parts 
.Die Castings .Aluminum Bronze 
.. Wrought Phosphor Bronzes ...Glass-Reinforced Plastics 
Salt Baths for Metal Treating ...Malleable tron Castings 
.. Titanium, Zirconium, Molybdenum, ‘aa Materials 
Tungsten, Tantalum, Vanadium, Etc. ...Welding the Stainless Steels 
.Plastics as Alternate Materials ...Rubber Parts 
...Brazing & Soldering Materials ...Protective Coatings for Metals 
...Carbon & Graphite Materials & Parts ..Wood and Wood-Base Materials 
... Titanium and its Alloys ... Surface Hardening of Steels and Irons 
...Electroplated Coatings on Light Metals ... Selecting Metal Cleaning Methods 
...Cold Forming Stainless Steel Parts Engineering Coppers 
....Tool Steels .Annual Review and Forecast 
..«.Carbon and Low Alloy Steel Castings High-Strength, Low-Alloy Steels 
...Carburizing of Steels ... Sandwich Materials 
a oi 0 gly atid) See ce Mk ae ane eR te RN a ak a ae WR Title 
SDL b. 95-- 5) a cheney ak Late i dg ce eR ek EE My ed cy ga Bide Bn Ss0ie ah a © Ale CRU AE 
a Wi Py Si See ale fa a ww ae ed ele bea gp ow wee oleae 
SURO Lan Sao, uh ats ait. o so aks Gate ata ere & & & Gale BaD ce’ ato a ee Fe 


Yes, I am a subscriber to MATERIALS & METHODS and would 
like to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the.................... issue. 
Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 
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Beet I 
enamel has good abrasion rvsista, Ie 
adheres well to the conductor ; Mipghte 
smooth, tough and is not attack) im 
by common solvents. Also it will no 
crack when exposed to temperatuy 
as low as 85F. The dielec, 
strength of the enamel ts said to 
1500 v per mil. 

Wire insulated with the enam, 
is available in single and hey 
grades, in dimensions as quoted jp 
Anaconda’s General Catalog fy 
Formvar and nylon. The film js 
movable with chemical strippers suc 
as those used for Formvar, or }y 
wire brush. | 
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Ultrasonic Energy Speeds Parts 
Cleaning 


An ultrasonic power generator and 
transducer, designed primarily for 
accelerating the cleaning and ¢e 
greasing of small parts and metal ob 
jects such as strip, wire and tubing 
as well as complex components, has 
been manufactured by Branson In 
struments, Inc., Stamford, Conn. The 
Sonogen Model 500 Ultrasonic 
Power Generator functions by activa 
tion of the cleaning solvent in which 
is immersed the low voltage, focused 
ceramic transducer. 


The radio-frequency output of the BRS “! 
generator is 500 watts continuously sual 
at 450,000 cycles per sec. The trans | 
ducer converts the R-F power (0 By U"'a' 
high-frequency mechanical vibrations Be... 


which are transmitted through the 
solvent and shake dirt and greas ensic 
loose from the work. 
The transducers are sections ol ! 
6-in. dia cylinder of barium titanate, M® hund 
with a surface of either 15 or 3! 
sq in. The concave cylindrical soutc 
concentrates the energy in a foci! Bit per 
region where the cleaning actio 
reaches optimum intensity. ply 
For multi-stage cleaning, single i 
Model 500 Generator can p we! i 
several small transducers with a otal j 
surface area not exceeding 30 sc in, BRBRAN 
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Basil's embled — relatively inexpensive 
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usl} : 
sual rubber-resin plastic offers in wheel goods alone. With 

ins: 

t0 JAM Unique combination of hardness and toughness—its great 

ons . , 

the stance to abrasion, weather, and most chemicals—high 

ase 


ensional stability—and reliable performance over a wide 


4 perature range—Kralastic has already brought new profits 





hundreds of manufacturers. 








. Why ry? ; : ifioe ; ° 
ce ) not consider the many opportunities for improved prod- 
“had } frovedivs Naugatuck Chemical 
. Per!ormance Kralastic offers you? For further information, sak sak id 
a a ELM STREET 

ply write ad ; at right. AUGATUCK CH 
, € on your letterhead to the address at rig NAUGATUCK, CONNECTICUT 
ef 






Division of United States Rubber Company 
50 years of serving through creative chemistry 







? ir AN‘ 


“9: Akron « Boston « Charlotte « Chicago « Los Angeles « Memphis « New York « Philadelphia « IN CANADA: Naugatuck Chemicals, Elmira, Ontario 









For more information, turn to Reader Service Card, Circle No. 344 
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and when electrically condu 
vents must be used, specia 
with thin stainless steel bott 
available to isolate the solvent frop 
the non-conductive fluid in whid 
the transducer is placed. 
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Engineering, porary oye: ceeeente — 
e ac vantages o taina Poon in his ' ; 
This Book Reveals Reference Bock on Forgings. Write Automatic Blasting Machine 
Speeds Sheet Steel Finishing 
the Matchless The Rotoblast ES-503 machine d 


Capacity of o 





signed for cleaning steel sheet and 
plate up to 54 in. in width at 2 
production rate of 20 to 80 linear 
ft per min has been marketed by the 
Es Pangborn Corp., Hagerstown, Md. 
According to the company, ha 
° ° machine provides a fast method ol 
That makes possible Modern Transportation sapartind’ § jesed “aalied Wh thee 
steel, better bonding surface for 
What a forging 4as—can’t be duplicated! No other method of fabri- paint, and cost reduction through use 
cating parts utilizes fully the fiber-like flow line structure of wrought of hot rolled rather than cold rolled 
metals. Now is an excellent time to check your product for cost reduc- sheet. The unit is said to be capabl 
tions—to explore possibilities for improving performance—to reduce 
dead weight. Check problem parts with the unrivaled 
advantages of closed die forgings and the closed die 
forging process for producing parts. Double-check 
all parts, particularly those which are subjected to te citchinhs ‘ilies’ te desl sled 
great stress and strain. Then consult a Forging Engi- ‘ 
neer about the correct combination of mechanical or plate into the blast chamber auto: 


properties which closed die forgings can provide for matically, blasts its surface, and a 
your product. moves all abrasive from the work 


before discharging it. A spiral con- 
veyor carries the used abrasive to the 
elevator which carries it through the 
abrasive separator and reclaimer fo! 





of cleaning in excess of 200 sq ft of 

surface per min. The two Rotoblast 

wheels throw 160,000 Ib of abrasive HR 
r hr. a 
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Please send 64-page booklet entitled ‘‘Metal 


eT: Le) Mme) LCTI LCM «ses of Mei”, 1953 Ediion. 


motor. 
(Conttinued on next page) 
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1 
1 
i recycling. | | 
Vhlele sy ware), eR Riaasiveess : i Standard equipment for the uni 
reawes ' are two 195-5 wide vane wheels 
605 HANNA BLDG. © CLEVELAND 15, OHIO Company each powered by a 50 hp, 1800 rpm 
i] 





For more information, turn to Reader Service Card, Circle No. 467 
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® Bonding, Casting, Coating and Laminating 
veloped by Ciba Research are simplifying man- 
3 methods, improving product efficiency, 
pening new fields of product 
ament. You will want 
ap more about them. 


RESINS USED TO MAKE 
CENTRIFUGAL CAST PIPE WITH 
EXCEPTIONAL PROPERTIES 


Araldite Resins of the “CN” series are formulated especially for 
casting, potting, impregnating and encapsulating uses. The 
pipe shown here is available in a wide range of gauges, 
diameters and lengths. In addition to exceptional toughness, 
impact and dielectric strength, it offers excellent resistance to 
chemical attack from circulating corrosive liquids. Araldite cast 


(Photo courtesy of Resdel Corporation) 


pipe of larger diameters with sealed ends is used for storage of 
chemicals as well. The strong clean pipe is also undergoing tests 
for supportive structural uses. Araldite Resins of this type 
achieve outstanding results in castings bonded to metal parts, 
impregnating of transformers, capacitators, coils, motor wind- 
ings and other electrical apparatus. 


POWER CABLE INSTALLATION PROBLEM 
SOLVED EFFECTIVELY WITH 





RD-SHATTERING DESCENT 


On this newest “Bathysphere” the controls are con- 
nected by instrument and power cables which pass 
through the wall of the cabin to the apparatus 
located outside the cabin. In the previous “Bathy- 
sphere” all motors were controlled through relay 
circuits. The relays were installed outside the cabin 
and only small wires were able to pass through the 











SEND THIS COUPON. ..or write us on your company letter- 
head... for complete technical data on the physical 
properties and recommended procedures for the success- 
ful use of Araldite Resins for your fabricating needs. 


CIBA 








S 
ARALDITE Eporwea 


«+» FOR SUPERIOR BONDING, CASTING, 
COATING & LAMINATING RESULTS 


walls. By sealing the openings with Araldite Resins it 
became possible to simplify the arrangement and put 
full-sized power cables carrying currents up to 200 
amperes through the walls. The Araldite Resin used 
was simply poured into the space between the walls 
of the sphere and the cables, where it hardened and 
formed a seal capable of withstanding the tremen- 
dous pressure of the water at the great depth of 
more than 4,000 meters below the surface of the 
Mediterranean to which the “Bathysphere” recently 
descended. 


CIBA COMPANY INC., waz: 


627 Greenwich St., New York 14, N. Y. 
(In Canada: Ciba Co. Ltd., Ciba Bidg., Montreal) 
Please send me Ciba Plastics Technical Bulletins for 


BONDING [_] CASTING [_] COATING [] LAMINATING [7] 
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ARALDITE RESINS IN “BATHYSPHERE” 
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For more information, turn to Reader Service Card, Circle No. 347 
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By consulting Kinney, you can 
choose from our line of 13 Single 
Stage and Compound vacuum 
pump models... the biggest, most 
versatile pump line on the market. 
We can help you size and apply 
these reliable high vacuum pumps 
to your vacuum processing opera- 
tions. Our district offices are staffed 
with competent vacuum engineers, 
to assist you. 

—— SEND COUPON TODAY ——> 


For more information, turn 
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” 
How to get 
night vaewun pump 


Kinney High Vacuum Pumps (Models DVM 
12.8.14 and VSM 5.5.6) are used on this 
machine — manufactured by Optical Film 
Engineering Company, Philadelphia, Pa. 
— for depositing coatings on precision op- 
tical lenses, jewelry, plastic novelties, etc. 
The vacuum system creates absolute pres- 
sures as low as 10° mm. Hg. Processing 
is carried out within a few minutes after 
loading, insuring maximum output per 


hour. 


the, 


KINNEY MFG. DIVISION 
THE NEW YORK AIR BRAKE AN) 
3523 WASHINGTON STREET * BOSTON 30 + MASS. 
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Please send Bulletin V-51B describing the | 
complete line of Kinney Vacuum Pumps. ; 
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Bench Model Blasting Unit 


A Bench Model Jet Blast cleaning 
unit, designed for the small meta 
working shops, has been marketed by 
R. W. Renton and Co., 877 Addisot 
Rd., Cleveland, Ohio. The unit 1 
said to speedily remove rust, scale 
and other types of foreign deposit 
from dies, molds, tools and _ other 
precision components without alter 
ing their dimensions. 

The Jet Blast method employs fine 
abrasive particles suspended in |i 
quid. This slurry is picked up } 
siphon injection and propelled t 
blast proportions by means of a hig) 
velocity air stream. The blast of we' 
abrasive, when directed upon a sur 
face, imparts a cleaning and polish: 
ing action, leaving a clean matte sur 
face which offers good adherenct 
and bonding qualities for paint, por 
celain, rubber and many other mate 
rials. | 

The unit is 24 in. in dia, 43 i 
high and weighs 155 lb. One or two 
blast guns may be used with 28 
42 cu ft of air per min at a pressutt 
of 85 to 100 psi. Liquid capacity ' 
two gal and the abrasive capacity ' 
13 Ib. 


(Continued on next page) 
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Do you use indirect heating 


to pass heat} 









If so, here's... 


This is how three commonly used refractories 
compare in thermal conductivity, (BTU/hr, 
sq ft and °F/in. of thickness at 2200 F). From 


left to right: silicon carbide, aluminum oxide, 
and fireclay. 


While you ordinarily chink of a refractory as a heat-containing 
material, CARBORUNDUM's silicon carbide is anything but. It 
actually transmits heat 11 times faster than fireclay. Practi- 
cally as fast as the high temperature alloys! 


This property is silicon carbide’s greatest asset. It makes it 
ideal for retorts, muffles, and hearths ...or wherever you pass 
heat through a wall. Take one case: When used to replace the 
fireclay arch of a Mannhiem furnace, output was doubled — 
and the fuel input ratio was cut 50%! And that’s not an 
exaggerated example. 


This same property enables silicon carbide to absorb and 
rclease up to five times as many BTU’s per second as fireclay. 
t's ideal for checkers, recuperators, and other heat-exchange 
equipment. On the other hand, it’s equally good where heat 

is to be dissipated (e.g. arc shields, pot settings, etc. ) 


But the clinching advantages are that it has a tested crush- 
g strength of over 10,000 psi at 2500 F . . . is safe to use up 
3000 F . . . withstands abrasive/erosive wear-and-tear far 


through a. wall? 


¥ | 
4 


0) 








‘A tefractory that's “heat-transparent 


better than metals... is inert to acid attack . . . and, in general, 
outlasts other materials, even under the most destructive 
conditions known. 


In fact, this ability to withstand extreme conditions dis- 
tinguishes a/] CARBORUNDUM's super refractories (including 
one of the best imsulating materials for high temperature 
work). These range all the way from a cotton-like ceramic 
fiber to super-dense refractories that are cast like metals. 
So whether you need to conduct heat, or contain it, 
CARBORUNDUM's “man-made minerals” offer unusual possi- 
bilities. We'd like to explore their interesting features with you. 


CARBORUNDUM 


Registered Trade Mark 





ee er er 1 
| Dept. Y-44, Refractories Division | 
The Carborundum Co., Perth Amboy, N. J. | 
| _) As a starter, send literature only. | 
| _) I'd like first-hand information. Please phone for appointment. | 

| 
| Name_ a Position a | 
| Company . - on 7 
| Address | 
| | 
EE eS See eee ae J 


For more information, turn to Reader Service Card, Circle No. 379 
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how 


At temperatures that would melt elements like Titanium (1800° 
C.) or Platinum (1773° C.) FRENCHTOWN ALMANOX, 95% 
Alumina Ceramic, will not begin to soften—not until the tempera- 
ture hits 1927° C. 


Even the softening temperature of 1649° C. for FRENCHTOWN 
#7873, 79%, Alumina, far exceeds the melting points of Chromium, 
Iron, Cobalt, Nickel and other metals. 
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‘ a | Temperature in Degrees Centigrade a. 
0 100 200 300 400 500 600 700 800 
































For complete in- sistance of Alumina Ceramics but 
formation, send low thermal expansion (like that | 
for this bulletin 

ples and chart of wide design possibilities whether | 
electrical and me- for mechanical, electrical or elec- 


chanical properties . . . 
of FRENCHTOWN tronic applications. 


ENGINEERED 
CERAMICS. 














PORCELAIN COMPANY 
84 MUIRHEAD AVE. ... TRENTON 9, N.J. 


For more information, turn to Reader Service Card, Circle No. 328 





Not only the remarkable heat re- | 


on Design Prind- of Almanox shown above) presents | 
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Parts and Finishes f ( 


Jumbo Press Molds 
Powder Metal Parts 


A new 300 ton hydraulic press is 
being manufactured by F. J. Stokes 
Machine Co., 5930 Tabor Rd.. Olne; 
P.O., Philadelphia 20, Pa. to automa 
tically mold large powder metal parts 
Parts up to 12 in. in dia and approxi 
mately 3 in. thick can be compacted 
and molds may have a maximum 
depth of fill of 8 in. 

Control of the pressing cycle 1s 
automatic, and the production rate is 
adjustable according to the thickness 
of the parts. For thickest parts, the 
rate of operation is four strokes per 
min, while with thinner parts the rate 
increases to a maximum of ten strokes 
per min. 

It is a double action press, each ol 
the rams operating independently as 
to speed and pressure. Each ram 's 
equipped with its own hydraulic 
pump and volume control. A pair o! 
threaded stops controls the final spac- 
ing between upper and lower platens 
and hence between upper and lower 
punches. | 

A shuttle-type feed shoe with hard 
ened top and abte surfaces is said 
to provide accurate filling of the mold 
without spillage. 

The control panel, located at the 
front corner of the press permits con- 
version from fully automatic to sem'- 
automatic or manual operation at 2ny 
point in the cycle. 
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A digest of papers, articles, reports and books 
current interest to those in the materials field. 


This Month: 


Trend in Soviet Industry: Economy 


Invisible Glass Fiber? 


X-Rays in Industry 


® 
% 
® Soft Magnetic Cores 
& 
8 


Plastics: The Industry, Crazing, 
Arc Resistance 
®@ Car Finishes Keyed to Production 


Russians Stress Economies of Engineering Materials 


In Russian industry today there 
seems to be evidence of the same 
type of economic squeeze as is being 
felt in this country, though to be 
sure the causes are poles apart. But 
whatever the causes, the results are 
similar: A greater and greater stress 
on economy and tightness of opera- 


© tion in industry as a whole. This is 
© made quite evident in a 1953 issue 


of Stanki i Instr, which contains a 
lead editorial and several articles 
stressing the need for an increased 
cost-consciousness and the application 
of basic engineering research toward 
the goal of reducing production 
costs. Digest of the editorial and two 
of the articles are given below. 


Emphasis Laid on Material 
Forming and Production 


In the Directive issued as a result 
of the 19th Communist Party session 
last year in the Soviet Union, am- 
bitious plans were laid out for in- 
dustrial development in all phases 
of industry during the five-year peri- 
od ending in 1955. 

In the lead editorial of the afore- 
mentioned issue of Stanki i Instr, 
it was pointed out that in order to 
achieve the high goals laid down by 
their leaders, industry must pay more 
and more attention to the develop- 
ment of high production metal- 
working methods, thereby gaining 
economies both in operations and in 
the engineering materials used. 

_ An ever-widening field is predicted 
‘or stamping or pressing of metal 
anc plastics and heavy forging since 
icse methods lend themselves very 
weil to cost reduction accompanied 
by 200d twee and strength in large 
sca'€ production of all types of hard 
goods. The author reports, for ex- 
mple, the introduction of new and 
beer equipment for forging and 


-_ 
— 


stamping work with improved car- 
bide press tools and dies. He cites 
the modern hot press which permits 
hot stamping of components and cold 
finishing calibration to a dimensional 
accuracy of 0.05 mm and 12 g by 
weight. In regard to finishing, very 
often the only operations required 
are frictional surface grinding or 
polishing. 

And, it would seem that in Russia 
as elsewhere, the advantages in cer- 
tain cases of converting to metal 
stampings from machined forgings 
or castings are being exploited to 
their fullest. In some applications, 
this change can jproduce a lighter 
part with equal or greater strength 
at a much lower cost. 

Production automation is on the 
upswing in Russia too, according to 
this report. Automatic cold forging 
and upsetting machines are being 
used for the production of screw- 
nuts, resulting, in some cases, in a 
50% reduction in waste material over 
the conventional metal-cutting meth- 
ods. 

The editorial urges increased basic 
research in the various institutes con- 
cerned and more training of special 
workers to bring about a raising of 
the general “cultural” and _ intelli- 
gence level in the factories. 


Cold Treatment Allows Use of 
Cheap Steels for Tool Steel 


In Russian factories the “innovat- 
or’ (Novatori) is essentially an 
“idea man’. He is there to think and 
to develop the products of his 
thoughts, much like the research and 
development engineer in this coun- 
try. One such innovator is Kard 
Kafta, a Czechoslovakian, whose 
notes formed the basis for I. P. 
Tsyganok’s article in Stanki i Instr 
on case-hardened steel tools. 


In the cooling phase of normal 
heat treating operations on steels, in 
particular tool steels, case-hardened, 
and high alloy steels, the change 
from the austentic to the martensitic 
structure is incomplete. The lack of 
a complete change prejudices the 
hardness and certain other proper- 
ties of the steel. By subsequently 
bringing the steel down to  sub- 
normal temperatures, change in struc- 
ture can be continued, increasing 
hardness and stability of the metal. 
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Depth, mm 

Note increased hardness and depth of 

penetration obtained in this Russian steel 

by supplementary cooling to —94 F (Curve 

C). Curve A shows conditions after car- 

burizing; Curve B after ordinary hardening. 


Results are reported on attempts 
to adapt cheap steels such as Poldi 
Ws (C-0.06-0.13, Mn-max 0.5, Si- 
max 0.35, P-0.04, S-0.04, P+-S-max 
0.07), for various tool uses such as 
milling cutters. After the usual heat 
treatment (carburization and chill- 
ing) the tools were subjected to cold 
treatment for 100 min at —94 F. The 
hardness of the surface layer of the 
cutter was raised to Rockwell C 68 
and the general finish was reported to 
be improved. In machining tests the 


(Continued on next page) 
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performance was said to be ‘qual 
, per sharpening, to high speed tog) 
" steels, but producing better quali 
| work. Tests were also made with the 
| Czech steel, Poldi Autor (C-0,49. 
0.50, Mn-0.40-0.80, Si-max 0,49 











Cr-1.4-1.7, P-max 0.035, Si-may 
0.035, P-+S-max 0.06), given the 
same treatment, and satisfactory te. 
sults were reported. . 

| Carburization of the steels was 
| done in a bath of powdered carbon 
with the addition of barium carbop. 
ate, in a sealed container, then placed 
in a 1600 F oven for 12-14 hr. Hard. 
ening extended 1 to 1.4 mm. Further 
treatment after cooling consisted of 


ask about preheating to 1202 F, tempering in 
| 
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a lead oven at about 1450 F, and 
water quenching followed by a half. 
hour soak in boiling water and sub- 
sequent sand blasting. Cold treat. 


| ment in CO, followed within an hr 
| in order to avoid stabilizing residual 
| austenite. 
Reports indicate that this economi- 
appearance... 
Further indication of the stress on 
Show them the smoothly rounded contours of economy in Russian industry is CON- 


a Hackney Deep Drawn Part. Explain that the | tained in a report of a meeting of 
deep drawing process produces extra smooth the Russian Committee on Metal 














cal application is confined to single 
face tools, Poldi W8 steel being con- 
sidered the best for the purpose. 





Substitute for Bronze 








Anti-Friction Cast lron As a 







surfaces—that minimum seam area results Economy held in Moscow in July ot 
from this type of design. 1953. The meeting was organized by 

These are some of the attractive features | the All Union Scientific Institute of 
which other manufacturers have been able to | Technical Societies, and resolutions +} 
design into their products by replacing a cast, | were made to revise Russian stand [a Ch 
forged or welded pipe part with a Hackney ards (GOST) in accordance with re- 


Deep Drawn Shape or Shell. If you are | 
redesigning for better appearance, these 
Hackney features may help you. 


cently developed and tested classifi 
cations of cast irons. 

The anti-friction cast irons may be 
classified into three groups according 
In addition, Hackney Parts may increase product value to the form of the graphite ; .e., 
through one or more of the following advantages: flaky or lamellar; heat-treated car- 


Lower unit cost bon; or + naa , hite 
Greater strength—Extra durability The flaky er lamellar HT ond 
Lower over-all weight—Closer tolerances group includes the Russian Ts1 an 


Ts2 standard alloys which are in- 
tended for use in small units with 
peripheral speeds not exceeding 2 
m per sec with loads up to 20 kg pet 
sq cm. In addition, they will not 
withstand impact loads or shock. 
The Institute for Agricultural 


Pressed Steel Tank Company nisin? al work 0 


Write for further 
information. 








Manufacturer of Hackney Products the Rostcel’mash (possibly standing 
1442 S. 66th Mil kee 14 © 52 Vanderbilt A R 2019, N York 17 for Rostov Agricultural Machine 
" th st., waukee e ande ve., Room , New Yor iti- 
241 Hanna Bidg., Cleveland 15 © 936 W. Peachtree St., N.W., Room 111, Atlanta 3 Trust) has developed and ge a r A 
208 S. LaSalle St., Room 788, Chicago 4 © 559 Roosevelt Bidg., Los Angeles 17 friction pearlitic of pear ito- — 
18 W. 43rd St., Room 11, Kansas City 11, Mo. © Dept. MM—Downingtown, Pa. wrought irons, with graphite im tne CRU 
(Continued on page 170) 
CONTAINERS FOR GASES, LIQUIDS AND SOLIDS ee ee REX 
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CRUCIBLE ACCUMET precision INVESTMENT CASTINGS... 


Here’s another good example of how Accumet 
Precision Investment Castings help put an 
end to design problems. 


To machine the curved and tapered sur- 
faces, elongated hole and counterbore, and 
serrations on this AISI 4140 alloy steel air- 
craft part, would have been too costly to be 
practical. But the parts were quickly and eco- 
nomically produced by investment casting. 


More and more parts are being designed 
specifically for the investment casting proc- 

















ess. And there are good reasons why. Crucible 
Accumet Precision Castings allow the great- 
est freedom of design. Intricately shaped 
parts can be made of any grade of steel, in- 
eluding high-alloys, in large quantities and 
at low cost. 

It will pay you to let your local Crucible 
representative give you the whole story of 
how Accumet Precision Castings can help 
you produce a better product at lower cost. 


CRUCIBLE first name in special purpose steels 
steclmating  ACCUMET PRECISION CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL + REZISTAL STAINLESS * ALLOY + MAX-EL * SPECIAL PURPOSE STEELS 


For more information, turn to Reader Service Card, Circle No. 482 
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Eliminate Costly Machining 
with MICROCAST 


This industrial component was formerly produced 
from solid stock by conventional machining meth- 
ods. When produced by the MICROCAST process of 
precision investment casting, substantial savings re- 
sulted . . . close to 50% of each production dollar. 

The MICROCAST technique enables you to econo- 
mize on small parts and components by eliminating 
or substantially reducing costly machining opera- 
tions. Another important advantage is its ability to 
cast high-temperature alloy parts and components 
at a lower cost than any other production method. 








Write for free booklet. Full color sound film on 
the Microcast process available without charge. 






microcast 


MICROCAST DIVISION, Austenal Laboratories, Inc. 
224 East 39th Street, New York 16, N. Y. 
7001 South Chicago Avenue, Chicago 37, lil. 


For more information, turn to Reader Service Card, Circle No. 498 
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form of heat-treated carbo These 
irons, either centrifugally cast of chill 
cast, are intended for use under %: 
pact conditions and are wholh with. 
out non-ferrous metal constitueni 
They are reported to have a wig. 





















range of use in metal cutting », Me. E 
chines, forging and stamping m, @) 
chines, and in tractors. ; om 
Results are given for tests on ty, | 
of these normalized _pearlito-ferriti. SR” 
wrought irons having different analy. Mjpalways 
ses. One was 35-80% pearlite with , pls be he 
Brinell hardness of 167-197, whil Hemper: 


the other was 80-100% pearlite wit 
a Brinell hardness of 197-217. Th 
average strength was found to 
58 kg per sq mm, specimen elong:. 
tion was 4 to 9%, and the loads oy 
the testing machines were as high x 
400 kg per sq cm. The investigators me’ 7° 


» 1s selc 
lute un 
r surta 
the int 


which 


concluded that phase change and con. ws 22 
trol, e.g. pearlite content, were of ie opera 
great practical importance. e, is ge 

Iron with spherical graphite and: Sijpever, w 


magnesium finish was reported to Mifencoun' 
have greater strength or stability than HB and < 
the wrought iron, despite the higher of te 
carbon content and plasticity of the 
latter. It was generally concluded that 
these anti-friction magnesium coated 
irons have great possibilities of ap- 
plication in replacing bronze bear. ‘p 
ings, and the conferees at the meet jmjmed uni 
ing agreed that as well as revising the JMMDnS. 

Russian standards, the irons should ii® proce 
be used for reconditioning existing Hiifypes 
machines as well as in the manu n. W 
facture of new ones. : 
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Why Not Invisible Reinfore: 
ing in Plastics ? 


G. Slayter, one of the pioneers it 
the field of glass fiber reinforced 
plastics, in 1943 envisioned a perfet 
index match of the glass fibers with 
the bonding resin so that the result 
ing form would be perfectly clett 
and transparent, and the fibers, for 
all intents and purposes, would be 
invisible. 

A paper presented by Edwin F 
Bushman before the Society of The 
Plastics Industry, Inc., this yeaf 
pointed up the effect the reinforcing 
fiber may have on the saleability af 
the resulting product. In so doing, ht 
pointed out the problems which 
hinder the commercial accomplis 
ment of Slayter’s ideal. 

In the first place, it is necessary © 
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LLEHEM TOOL STEEL 
/| ENGINEER SAYS: 


. Be Sure to Heat 
~) Tools Uniformly 


t lways been widely recommended 
Bs he heated uniformly to the hard- 
Btemperature. Unfortunately, this 
5. is seldom followed. 
lute uniformity is impossible, as 
surfaces of a tool must be heated 
Sihe interior. The uniformity of 
S hwhich results when a tool of 
it cross-section is heated, by first 
Ming and then transferring to a 
. operating at the hardening tem- 


me, is generally satisfactory. 


a3 


Bever, when a tool of varying sec- 


encountered (for example 1 in. at 
Band 3 in. at the other end), uni- 
of heating cannot be attained 
ing in open furnaces. What’s the 
? Simply pack the tool in cast-iron 
® a container. Heating through the 
Mccurs so slowly that the tool can 
Hed uniformly regardless of section 
ti ns. 
B procedure ean be followed with 
Bypes of tool steels — with one 
fon. With high-speed steels, cast- 
@ips eannot be used beeause the 
melts at the temperatures used 


Fireating high-speed steels. 


The BTR die shown above blanks about 
25,000 pieces of the H-shaped lug (right), GO 
before redressing is required. The lug 

is then bent into the ‘‘U’’, to form 

the terminal connector. 


Tool Steel Topic 


BIR DIE BLANKS 25,000 LUGS 
FROM STRIP STEEL BETWEEN GRINDS 


One of the parts produced by Pelham 
Electric Manufacturing Corp., Erie, Pa., 
is a solderless U-shaped lug, for use on 
panelboards and switchboards. The lug is 
blanked from hot-rolled strip steel, 4 in. 
thick. Engineers at the Pelham plant 
selected BTR for the die, and they’ve 
had every reason to be pleased with its 
performance. 

The die, operating in a 25-ton press, 
has a Rockwell C hardness of 60-62. It’s 


economical, because it produces 25,000 


pieces between grinds, with only .008 in. 
to .010 in. removed in redressing. And 
it is standing up well on both counts — 
good wear-resistance and good shock- 
resistance. 

BTR is our general-purpose oil- 
hardening tool steel of the manganese- 
chromium-tungsten-vanadium type. In 
addition to being resistant to wear and 
shock, BTR has a good reputation for 
low distortion, and for ease of machining 
and heat-treatment. 

BTR — TYPICAL ANALYSIS 
Carbon 0.90 Chromium 0.50 
Manganese 1.20 Vanadium 0.20 

Tungsten 0.50 
BTR combines abrasion-resistance and 
toughness, making it suitable for a wide 
variety of tool-and-die applications. 


Big Babies Turn Out Shell Discs 


This huge multiple punch-and-die set 
blanks 90-mm shell dises, 87g in. in diam- 
eter, from .690 gage, C-1030 plate steel. 
The punches and dies are made of A-H5 
tool steel, hardened to Rockwell C 50 to 
55. They turn out about 4,500 pieces in 
an 8-hour turn, and require but a mini- 
mum of redressing. A-H5, our 5 pet 
chrome, air-hardening steel, is well known 
for durability, minimum distortion in 
heat-treatment and easy machining. 


For more information, turn to Reader Seryice Card, Circle No. 359 
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MODERNIZE YOUR PRODUCTS with 
modern materials for this competitive 
age ...and none lends itself to this 
better than Durez plastics. Among 
thousands of cases in point is the Bur- 
gess Vibro-Sprayer for do-it-yourself 
enthusiasts — a far cry from its prede- 
cessors in convenience, versatility and 
attractive appearance. 

Durez phenolics are themselves so 
versatile they can work wonders in 
creating new buy-interest for your 





MOLDING COMPOUNDS. Sctructur- 
al, electrical, and chemical prop- 
erties in many combinations. 





PHENOLIC 
PLASTICS 


for the new 
Competitive Era 


Want to paint a brighter sales picture ? | 





products. As molding compounds or as | 


protective coating and industrial resins, 
they offer a long list of valuable charac- 


teristics to brighten your sales picture. | 
We can help you and your molder | 
.. with 32 years of specialized phe- 


nolics experience. 


ust tell us what you have in mind. | 


And let us send you our thought-pro- 
voking ‘Plastics News” each month. 
Durez Plastics & Chemicals, Inc., 1404 
Walck Road, North Tonawanda, N.Y. 






RESINS FOR INDUSTRY. Bonding, 


casting, coating, laminating, im- 


pregnating, and shell molding. 


For more information, turn to Reader Service Card, Circle No. 448 
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match perfectly the index refrac. 
tion of the glass fibers with that 
the cured resin. Also, since ; a8s fil, 
ments abrade easily, do not b 7 
to polyester type resins, an have ; 
low wet strength, a sizing agent , 
binder must be applied to the phys 
fiber. This, in turn, must have , 
matching index, must not redyg 
light transmission of the laminate 
and should be colorless. 

During impregnation, the  tesip 
must completely replace all minute 
air pockets, vapor, etc., from withip 
the glass filament bundles. All gla 
fiber surfaces must also be completel 
wetted by the resin, and during cu. 
ing, this perfect contact of resin with 
all glass surfaces must be maintained, 
In effect, this implies absolutely no 
shrinkage of resin in relation to the 
fiber during cure. Any minute. sep: 
ration of resin from glass filameni 
during cure would open up tiny glass, 
vapor, or resin voids which would 
scatter the light, producing a haz 
effect. 

In order to produce a flat surface 
plane on the sheet, a perfect match 
of thermal coefficient of expansion 
of resin to glass is required. And 
finally, the author points out thi 
though Slayter was working with 
fibers of less than 10 microns in 
dia, commercial roving filaments to- 
day range in dia from 0.0002 t 
0.00075 in. 


nd well 


Ferrites Plug the Gap in 
Soft Magnetic Cores 


Magnetically soft materials include 
pure iron, iron-silicon alloys, iron- 
nickel alloys, iron-cobalt alloys, and 
ferromagnetic oxides or ferrites. 

In the Dec. 3 issue of Stahl uni 
Eisen last year, H. Fahlenbrach an¢ 
W. Heister collaborated in a round: 
up type of article stating the devel 
opment and present state of mag 
netically soft materials, and ferrites 
in particular. 

They point out that the ferrite 
close a gap that previously existed 
between the most satisfactory fre 
quency ranges for cores built up 0! 
very thin sheet, and that of powdered 
cores. The high specific electrical 1¢ 
sistance of ferrites (10° ohms-cm) 
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When it comes to 
light metal alloy and 


ef ra 


7" : plaster mold castings . . . 
| | KCI > TT LN kk. You get better quality castings 


om . If you use aluminum or magnesium alloy or 
nate it +: EER plaster mold castings, you'll be ahead to 
, bring your needs to Eclipse-Pioneer. Our 


ioe experience of over 20 years in these special- 
thin ized fields . . . plus infinite care and skill in 
. , 1K every step of production from design to final 
pus inspection ... assures you of utmost quality. 


Due to our high standards of precision, you'll 
find that Eclipse-Pioneer castings, including 


wih : : . ‘ 
ae . those of newly developed Cerium and Zir- ; 
ie f save G OW _ conium magnesium alloys, can be used ' 
5 the Ae time and with a minimum of machin- : 
cen, neoney ing. This is typical of how , 
a 4 Eclipse-Pioneer quality saves r 
a you time and money. 
vould faa Precision (+.005”) . 
haze ii : 
irface ‘y 
natch uh 
nsion a 
And a) 
that , 
D 








You get faster service 


= The finest methods and equipment, including 

| r\ > 4 a completely conveyorized production line, 
ef are back of Eclipse-Pioneer’s higher quality 

and better service. Back of it, too, are expert 
technicians and metallurgists, as well as a 
skilled research staff whose never-ending 
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luce job is to seek out new and faster ways of 

_ " turning out still higher quality castings. 

and ie ~ i ; 

. . Get in touch with us ‘today 

wnd a To find out what specific savings we can make 

om fe, a a for you, write us now at the address 4 

evel: i 

mag: 

rites | FREE! "BOOK OF FACTS” 

a. ECLIPSE-PIONEER DIVISION FOUNDRIES OOS ee eee 

ae i 

+ TETERBORO, NEW JERSEY 1 Nome Title ! 

p of Compony Street 

fered fae Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, New York i l 

y \ | 

| ) 
L al 


ops For more information, turn to Reader Service Card, Circle No. 475 
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how to keep 


from drying... 


The hundreds of feet of pipeline used in the 
manufacture of paint and varnish are kept 
open by constantly purging them with inert 
gas. The gas prohibits oxygen from entering 
the lines, thus the varnishes have no oppor- 
tunity to dry or clog the system. 


Formerly these inert gases were either a by- 
product of one of the plant's operations or they 
were purchased in containers from gas 
suppliers. Today, with modern plants, de- 
centralization that tends to divide the multifold 
operations of larger concerns and the great 
advancement in inert gas generation, manu- 
facturers are finding they can make their own 
gas at much lower rates from small compact 
generating systems. 


Gas Atmospheres, Inc., has developed a ‘’pack- 
aged” system that makes just the type of gas 
the job calls for in whatever amounts required. 
It is inexpensive to operate and requires little 
space. It's neat, clean, quick and easy. 


"AS. 


ee, 
oi 
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Quick Drying Varnish 


Write today! Let us know the amounts required and we'll 
show you just how fast this equipment will pay for itself. 







For more information, turn to Reader Service Card, Circle No. 431 
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greatly decreases eddy-current | 


LOSSes 
However, it is pointed out ; 
magnetic saturation of these : | 
lies between two and 4000 paus « 
they are not satisfactory for the high 


tension field where very high ind 
tion is demanded. 

The permeability varies inverse 
with the limiting frequency, aboy, 
which a marked decrease in perme 
ability occurs. The selection of a fe; 
rite for very high frequencies, there. 
fore, necessarily results in a decreay 
of the initial permeability. 

Magnetically soft ferrites have , 
wide range of application including 
telephones, television and radio 
They have already found wide use as 
filter cores, where extraordinari| 
high values can be obtained by th 
introduction of an artificial air pap, 
and as cores in television scanning 
transformers. The authors believe 
that ferrites will in many cases te. 
place the present materials in the 
low-frequency field also because of 
simplicity of production. 


What's New in X-Ray for 
Industry? 


In the years since the last war, in 
provements in x-ray equipment anc 
techniques have rapidly expanded the 
use of this process in industry, ac- 
cording to Dr. John E. Jacobs, of 
G-E’s X-Ray Development Labora 
tory. 

In a speech before the Americat 
Society of Mechanical Engineers !as 
January, Dr. Jacobs went on to sa 
that newly developed methods an¢ 
materials have made feasible and 
practical non-destructive testing for 
industries which only a few years ag 
regarded x-radiation as a tool of the 
practising physician only. 


Causes of Expansion 

In recent developments solid stat¢ 
physics has been utilized in two ways. 
First, due to increased knowledge 4 
to the mechanism of phosphores 
cence, materials have been develope‘ 
which exhibit high light output an¢ 
fast response time when subjected to 
radiation. Blocks of these materials 
in effect, absorb invisible x-rays, 40° 
transmit them as visible ‘light, indi: 
cating varying intensities. These ™* 
terials should greatly extend the us¢ 


MATERIALS & METHODS 
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1S Trade-Mark 

high. 
indy 

PRODUCED FOR 74 PER CENT LESS 

Crse 
abov Originally this turbine wheel was machined from a 
erme mick | :; wt 
rt. 20-lb. forging to a final weight of a little over 1 lb. Now 
there. the part is produced by investment casting and only 
CTr€ase ‘ . . Ps 

an 2 oz. of metal is removed. Investment casting has 
ave brought about a 74 per cent reduction in production 
uding costs by saving strategic metal and machine time. 
radio 
USE as 
narily 

the 

«| cost CUT 60 PER CENT 

gap, 
nning rae , ; 
alee This investment-cast motor mount was made in a high- 
eS re- strength alloy at 60 per cent less than the cost of a 
Lge forging. The mount bears the entire weight and torque 
se ol G 


of a 100-lb., 15-horsepower aircraft starter motor. The 
investment-cast -parts require only four simple finish- 


ing operations. 


ASSEMBLY COSTS REDUCED 


Investment casting made it possible to produce this 
cylinder head in one piece, eliminating extra assembly 
costs. Machining was reduced to a minimum. The design 
of the part is special to investment casting. The castings 


weigh about 25 lb. and are 7 in. in diameter. 


and i) Haynes investment castings can solve some of your own produc- 


an ' 
fo tion problems. For more information, contact the nearest Haynes 
$ ago Stellite Company office listed below. 

f the 











“Haynes” is a registered trade-mark of Union Carbide and Carbon Corporation 


FP HAYN ES INVESTMENT CASTINGS 


TRADE-MARK 


Sound, dense, high-strength parts available in 
cobalt-base alloys, nickel-base alloys, iron-base 


alloys, stainless steels, and alloy and carbon steel. 


ing 
Romy 
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For more information, turn to Reader Service Card, Circle No. 387 


ass-Produced at Less Cost... 


ES Investment Casting 





s bididon & 
Union Carbide and Carbon C 
General Offices and Works, Kokome, Indiane 
Sales Offices 
Chlcoge ~ levelled —'Detralt— Rhasetub 
Los Angeles—New York—San Francisco— Tulsa 
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: COntinued 
a special message 


for 


appliance fulness of x-ray diffractior 
ments. 
manufacturers cane | 
[he other phase of so 


physics which 1s aiding 





X-ray use is photoconducti 


i refers to electronic conduc 
| solid materials that is precisely ¢o 
| trollable by controlling the amoy I. 
| of radiation applied to the mater; f 
Typical of the rare materials whj : 
' possess this property are germaniu r 
\ selenium and cadmium sulfide. 7) 2. 1 
i use of these materials has been inst; é 
mental in substituting high spe r 
| automatic processes for film radios f 
raphy. 
A third basic science Dr. Jacob 3. | 
describes is that of Electron Optics ‘ 
need q finish which deals with the intensification & 4, \ 


of the x-ray image for viewing 


that blocks corrosion by specify New Applications 

. : An example of the results of re 
ee ee oe he - dent developenats tn ‘te: fold o 
x-ray technology is a process termed 
xeroradiography. Roughly, the pro 
ess operates as follows: a thin lave 
of red selenium is deposited on 4 


a - we 


You can solve any problem of non-ferrous finishing .. . 
maximum corrosion protection . . . sparkling clear or colored 





. . . . . % 
and 3) it permits rapid inspection, Ry 
since the plate may be viewed im fy 
mediately following exposure and 7 


No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 


{ 
i 
} 
1 decorative finishes, firm and lasting base for paint ... with metal plate and is charged so that 
g | : 
! these two words—"specify Iridite”. For example— potential difference exists between the 
! ' metal plate and the front surface of 
i ote ON ZINC AND CADMIUM you can get highly corrosion re- the selenium. The plate is then ex 
sistant finishes to meet any military or civilian specifica- posed to x-radiation, in essentially 
tions and ranging in appearance from olive drab through ' 3 EST < 
i , " the same manner as conventiona 
sparkling bright and dyed colors. - a t Is, 
' x-ray film. The impinging x-radiatior 1. 
' ON CopPpEmE...Iridite brightens copper, keeps it tarnish- discharges portions of the plate 
43 : AR ep 
4 free; also lets you drastically cut the cost: of copper- photoconduction. The latent charg 
} chrome plating by reducing the need for buffing. | pattern ‘e then developed by sul 
, ON ALUMINUM Iridite gives you a choice of natural alumi- | jecting the plate to a cloud of fine 2. 
' ec : J ~ i , 
' num, a golden yellow or dye colored finishes. No special | particles which adhere only to th 
’ a high temperatures. No long immersion. Process charged surface of the plate and th 
! ——— | form a pattern. | 3. 
5 ON MAGNESIUM Iridite provides a highly protective film The advantages of this process |! 
P y P . 
: in deepening shades of brown. No boiling, elaborate in the fact that 1) it eliminates « 
, cleaning or long immersions. film, wet chemicals, and dark room j 
“meee y° 9 > xe ra shi > 
| AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by processing; 2) the  xerograph 
ay -leane and 1Sed 
1 Bie tech Na ol =a al : plates may be cleaned and reused; Bay 
| ip, brush or spray. No electrolysis. No special equipment. 
| 
| chip sae dry powder developing. ¥ Y 
, The Future? » oO 
| WANT TO KNOW MORE? We'll gladly treat samples or send you complete : ; tact thal n| in 
| data. Write direct or call in your Iridite Field Engineer. He's listed under ; Dr. J acobs points up the fact * 
{ “Plating Supplies” in your classified telephone book. in the future, commercial develop: bi 
ment of all types of equipment, ¢.2 [Ry y' 


the transitor, promises to increase (0 
an even greater extent, the reliabilit) 
and versatility of the x-ray proces 
of quality and process control. Also, 
that with the industrial processes Es 
turning more and more towards 
automation, quality control and test: 
ing methods must keep step. 
(Continued on next page) 
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base Here’s what we mean by SUPERIOR 
ms wm ENGINEERED FOUNDRY PRODUCTS... , 


p MM-103 












PROBLEM: 


1, As originally designed, this clevis lacked eye- 
appeal, detracting from the appearance of the 
finished product of which it was a component 
part. 





TI 2, The fact that twelve pieces were required for 
ist each complete unit caused excessive handling, 
pe machining and assembling, made the part ex- 
i pensive to produce. 


3. Because of its design and shape, the unit fre- 
quently failed to function properly. 


acobs 
ptics 
ation 4, Weight of unit, 3 Ibs. II ozs. 





ly 


a3 2 


A SUPERIOR FOUNDRY ENGINEERED DE- 


SIGN one-piece malleable iron casting. 


rat 
Sik Beek -2s can 2 ee ee See ee 
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RESULT: 45.9% SAVINGS 













1. Smooth, flowing lines of re-designed clevis 
improved appearance of customer's finished 
product, 


2. Redesigned clevis resulted in lower produc- 
’ tion cost per unit — only five pieces per unit 
thus required, Holes for pulley axle were cored. 





3. Smooth shape of clevis permitted part to func- 
tion properly at all times, improved perform- 
ance of finished product. 


* 


phi 4. A weight reduction of | Ib. 7 oz. for complete 
sed; unit. 


ini | ‘TOTAL COST OF PART REDUCED 45.9% 


You, too, can get advantages like these! Consult 
our PRODUCT DEVELOPMENT SECTION regard- 


Pee 





that ing your problem while it's still on the drawing 
rid board. Remember... correct design benefits both 
- 


you and the foundry, regardless of size of casting. 


; CHICAGO 4, Railroad & Industrial Products Co., 332 S. Michigan Ave. 
cess SALES OFFICES: DETROIT 35, 18050 James Couzens Highway 
> BUFFALO 21, Gibney-Coffman Corp., 2107 Kensington Ave. 


SUPERIOR STEEL AND MALLEABLE CASTINGS CO. 


Making Good Castings for Quality- 
Conscious People Since 1916 





BENTON HARBOR, MICHIGAN, U.S.A. 





For more information, turn to Reader Service Card, Circle Ne. 309 
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start with 


add natural Yd S i 


re-arrange molecules 


scientifically... 
presto! 


Silicone rubber 


the source of these 


@abulous 


heat and cold proof 


(from 100 below 7 500 above) 


silicone rubber coated fabrics are made for 

cassie special purposes, are entirely new and unique 

— without a counterpart. Organic rubber breaks down and 

melts under high heat, cracks like glass at temperatures 

below —50°F. Other materials do not have the strength required 

to serve under conditions encountered in stratosphere 

flying or hot-spot electrical components. Some of these fabrics 

are fortified with Dacron, Nylon, Orlon or Fiberglas when 

| necessary. Orlon brings long flex-life; Fiberglas, the strength of 
steel; Dacron and Nylon, great wearing and weathering power. 

| Even the characteristics are fabulous — remarkably low 
compression set, high dielectric strength, resistance to hot 

| oil, hot gas, fly ash, coolants, mild acids and alkalies, infrared 






























rays. We recommend these fabrics to you with complete 
confidence for bellows, boiler seals, diaphragms, duct tunnels, 
expansion joints, fire curtains, oven conveyor belts, steam 
generator installations, transformer windings, vibration dampers. 






Samples and Price List on request 
PRODUCT OF THE 


HARD RUBBER COMPANY 
419 EAST ST. * NEW HAVEN, CONN. 


For more information, turn to Reader Service Card, Circle No. 350 
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Car Finishes: toe 
: c\o 
ive 
Enamel & Lacquer oP 
“oO? 
Automotive finishing has become. O 
highly mechanized process. D velop. ¥ 
ments in the finishing materials md 
therefore have been to a great exten 
dictated by the requirements of ¢h 
production line. In 1923 painting , | 
car took 432 hr of drying time whik 
current schedules in some instances 
call for as little as 45 min drying & Ko $ 
time from bare metal to finished sur. 7% oir? 
face. eC 
A group of papers presented 7 0 
the National Passenger Car Body and rye 
Materials Meeting of the Society of \ 


Automotive Engineers in March of 
this year, point up the fact that 
coupled with this drastic reduction 
of processing time there has been ; 
vast improvement in the quality of 
the finishes. 

Car body finishes are of two gen 
eral types: lacquers which dry by a 
simple evaporation of the solvents 
used to apply them, and enamels 
which dry by polymerization of the 
film-forming ingredients. 


Enamels Catch up 


Todays enamels are dried in thre: 
ways: 1) Air drying at room tem 
perature, used for repair in the field; 
2) low temperature baking at 180 t 
200 F, used for repair in the plant, 
and 3) baking at about 250 F, used 
as standard body enamels in the pro- 
duction line. 

Probably one of the most impor- 
tant areas of progress has been the 





development of new and better dry N 
colors. Phthalocyanine blues and i 

green, indanthrene blue and some Ko 
metallized azo dyes have opened spec- vi 


trums of color never before avail- 
able in enamels for exterior expo- 
sure. Rutile titanium oxide, modified 
with other metal oxides and greatly 
improved maroon pigments have 
widened the field by allowing & 
tremely light tints in body enamels. 
Better BON maroons, thio indigo 
reds, cadmium selenides, arylide ma- A. 
roons and colloidal hydrated ferric 90 
oxide have enabled the enamels to As 
rival the lacquers that dominated the Aj: 
field for some years. 

In addition to these improvements r 
in the color range of enamels, there 
have been advantages gained in !) 
increased gloss, 2) lower baking tim¢ 
and temperature, 3) higher solids 
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AJAX ELECTRIC COMPANY 
906 Frankford Avenue, Philadelphia 23, Pa. 
Associate companies: Ajax Electric Furnace Corp., 
Ajax Engineering Corp., Ajax Electrothermic Corp. 
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CTRIC SALT 


World’s largest manufacturer of electric heat-treating furnaces exclusively 





For more information, turn to Reader Service Card, Circle No. 376 
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Now... 


lron Powgé 
with 

j 

Pedigree 


WITHOUT COPPER INFILTRATION ACHIEVE TENSILES 
UP TO 120,000 PSI IN ONE SINTERING PROCESS, WITH 


MH Chrome-Nickel 
Pre-Alloyed Powders 


Powder metal parts can now be compacted from elec- 
trolytic iron powder with tensiles in excess of 100,000 
psi in one sintering by the addition of small percentages 
of Metal Hydrides’ pre-alloyed chrome-nickel powders. 
This combination eliminates costly copper infiltration, 
yet assures maximum strength regardless of the size of 
your compact. 


Write NOW for Bulletin 800-B giving physical prop- 
erties of iron powders with additions of pre-alloyed 
chrome-nickel powders. 


No obligation, of course. 


a 
Metal Hydrides 


INCORPORATED 
16 CONGRESS ST., BEVERLY, MASS. 











For more information, turn to Reader Service Card, Circle No. 372 
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content—15 to 20% at sprayi 
sistency, 4) diminished film 
age, 5) less chalking and br 
6) better stability, and 7) 
resistance to water, soap, gas 
to mention a few. 


COn- 
tink. 
zing, 
Cater 
etc. 


Lacquers Keep Pace 


The advantages which lacquers 
have held over enamels in plant ap. 
plication have been primarily in the 
shorter times and lower temperatures 
needed for drying. Though present 
enamels can be dried in approximate. 
ly the same amount of time and only 
about 60 to 70 F higher temperatures 
than the lacquers, the latter can pro- 
vide more brilliant and pleasing 
colors and the finish is more durable 
The application of lacquers has be. 
come a science, in that viscosity, air 
pressure and time and temperature 
must be closely regulated. 

Though many consumers are un- 
aware of it, the lacquer finish has a 
rubbed and polished appearance, 
while the baked enamel shines. The 
polishing operation on the lacquer 
tends to remove the slightly dimpled 
or orange peel pattern resulting from 
the spray application of almost any 
finish. 

Though baked enamels can now 
be dried in the plant as speedily as 
lacquers, in the field repairing of 
either enamel or lacquer finishes, the 
faster air-drying qualities of the lac- 
quers give them the advantage of 
speedy repairs with a minimum of 
trouble. Rapid drying is also an ad- 
vantage in painting in two colors 
since after the application of one 
color, that area can be masked al- 
most immediately and the other color 
applied next to it. 


What Next? 


Automotive finishes are continually 
being improved. Both mechanical 
properties and color are constantly 
being studied. Gloss retention, while 
good in the deep browns and deep 
greens, is under study for improve- 
ment in other colors. 

Silicone enamels, though high in 
gloss and chalk resistance requite 
bake temperatures too high for prac- 
tical automotive use. They also have 
an unsatisfactory balance between 
hardness and flexibility. Combina- 
tions with alkyds that will convert at 
temperatures from room temperature 
to 300 F have been produced, but 
they have poor blister resistance. 
Polyacrylate and vinyl chloride resins 


MATERIALS & METHODS 
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‘the automatic way 


am MURRAY-WAY | the economical way 


(the better way 


= © 


ad 
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to POLISH...BUFF...GRIND... FILTER 


Whatever your job . . . whatever your problem . . . Murray-Way auto- 
matic equipment will do that job better and more economically. 


These are just a few illustrations of Murray-Way’s success in beat~ 
ing production cost with the finest automatic equipment available. 


You can depend on Murray-Way engineering, Murray-Way experience, 
Murray-Way equipment to solve your production problems. 


A. Micro-Polish—Continuous Strip D. #51 Universal Polishing Head F. #72 Series Belt Polishing Head 
Polishing Installation —One of Several Standard G. indexing Dial Tab! 
B. Vertical-Platen Conveyor Polishing Heads Te ee ee 


C. Horizontal-Platen Conveyor E. The Automatic, Self-Cleaning, — H, Six Micro-Polish Units in Series 
Compact Filter 


P. O. Box 180, Maple Road, E. 
Birmingham, Michigan 





For more information, turn to Reader Service Card, Circle No. 352 





BRAZED 
JOINTS 


ie EE 3 REJECTS! 


Reports BUSH on Refrigeration Coit / 


Bush Manufacturing Company, Hartford, Connecticut brazes 24 
alloy rings on copper U bends in a continuous chain belt operation 
through fixed torches. The brazing process is automatic. 


Testing each assembly under 300 pounds of air pressure, Bush 
reports only three rejects in 7,980 joints. 


Bush also produces 8 times as many units the STRONG, LOW 
TEMPERATURE, PHOSON WAY, than with the old torch and rod 
method. 





1, Refrigeration coil U bends shown 
with PHOSON brazing rings in posi- 
tion ready for production brazing. 


2. View of straight line PHOSON braz- 
ing operation showing fixed torches 
and continuous belt action, 


GET DEPENDABLE, LOW 
COST PHOSON IN 
STRAIGHT LENGTHS, COILS 
OR PREFORMED RINGS. 
Ask for NEW 
PHOSON BOOKLET 


EN O04 
+° e, 





ud 


3. This is the finished PHOSON brazed 






NEW 
refrigeration coil. No further machining Fat PHOSON 
or polishing needed . - a clean, BRAZING PERFORMANCE 
smooth job every time. ALLOYS gn Ao 


CONTACT YOUR NEAREST UNITED WELDING SUPPLY DISTRIBUTOR 
Complete distributor list on request 


Uniten Wire 


AND SUPPLY CORP, 
Brazing Alloy Division 


PROVIDENCE 7, R. 1. 
OFFICES IN PRINCIPAL CITIES 


See New Color, 
Sound Movie 
“WHEN METALS 
ARE BRAZED” 
Write United Wire 


for showing date 
in your city! 
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are also under study. Epon 
linked with urea-formaldehy. 
interesting properties, but ha 
pot life. 

With the recent introduction 9 
plastic car bodies, the need for ena. 
els curing at low enough tempera. 
tures not to endanger the Plast 
material is being met by new curing 
agents, possibly some of the diisovy. 
anates. All these materials are being 
explored and improvements are made 
daily. Work is progressing. 

(This is a correlated abstract of 
Lacquer as a Finish on Automobiles, 
by Ralph J. Wirshing, Research Lab, 
Div., General Motors Corp.; Auto. 
mobile Enamels, by A. J. Lapointe, 
Lincoln-Mercury Div., Ford Motor 
Co.; Evaluation of Automotive Fin. 
ishes, by R. I. Peters and H. W 


CIOSs. 
N) show 


Short 


Redshaw, Ditzler Color Div., Pitts. 


burgh Plate Glass Co.; and Trend 
in New Automotive Finishes, by Ro 
B. Davis, E. I. du Pont de Nemours 
& Co.) 


Crazing of Plastics; 
Cause and Effect 


The relative importance of crazing 
of plastics to the engineer depends 
on the requirements of the ené- 
product. In the structural part, the 
importance lies in the weakening 0! 
the material; in the transparent plas: 
tic used for optical purposes, it lies 
in the variations of the index of te 
fraction caused by the crazing. 

In a paper presented at an annual 
meeting of the American Society o! 
Mechanical Engineers and reprinted 
in the SPE Journal in November las 
year, J. A. Sauer and C. C. Hsuo 
review some of the factors affecting 
crazing, its mechanics, and what it 
means to the design of a part 


Stress, Time and Material 
Crazing cracks generally start on 
the surface and extend in a direction 
perpendicular to the direction 0 
maximum tensile stress. It also seems 
to begin more easily when a local dis 
continuity such as a scratch, intro 
duces stress concentrations which att 
higher than the average stress in the 
piece. Since surface irregularities ar¢ 
unavoidable, crazing usually occuts 
first on the outside surfaces of the 
plastic. And, as would be expected, 
crazing generally increases with 10 
crease of applied tensile stress an¢ 
length of time the stress is applied 


(Continued on next page) 
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G-E POLYESTER RESINS 
' 
l 
to make ; 
PLASTIC BOATS 
azing , 
DEN AS 
end Dentless, seamless, resilient boat hulls, molded of help you in your design and production problems 
, * General Electric polyester resins reinforced with glass with this new plastics material. Consider for a 
plas fiber by Wizard Boats, Inc., Costa Mesa, California, moment where you might use it—to improve a 
t lies afford an excellent example of the better boats—and _ present product or make a profitable new one. 
- better boat sales—made possible by this new plastics | Ask your custom molder about G-E polyester- 
— material. Here’s how: glass plastics, or mail the coupon to General 
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Faster Machining 
Minimum Warpage or Distortion 


Increased Production 
when you specify. . . 


WYCKOFF 


COLD FINISHED STEEL 
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YCKOFF STEEL COMPANY 


GENERAL OFFICES: GATEWAY CENTER 
PITTSBURGH 30, PA. 
BRANCH OFFICES IN PRINCIPAL CITIES 


Works: Ambridge, Pa. Chicago, Ill. ¢ Newark, N.J. ¢ Putnam, Conn, 
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WYCKOFF STEEL PRODUCTS: Carbon and Alloy Steels * Turned and Polished Shafting 
Turned and Ground Shafting © Wide Flats up to 12’’x2’’« All types of furnace treated Steels . 


For more information, turn to Reader Service Card, Circle No. 362 
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The authors also point out 


Continued 
; that 
crazing does not depend wholly ,, 
stress and time, but also on the p 
terial itself. For example, { 


It Com 
parable stress and time as 


VG} 
surface conditions, crazing 
polymethyl methacrylate Specimens 
are usually larger and less dense thay, 
those in polystyrene specimens, by 
do not extend as far from the sy, 
race. 

Interesting results were reported 
on a strength test on _ polystyrene 
specimens which were complete) 
crazed throughout their cross-section 
These fully crazed pieces were found 
to have approximately the same dy 
tility and somewhat more than 1/, the 
tensile strength of the uncrazed ma. 
terial. It would seem from this tha 
even fully crazed parts can carry , 
considerable load. 

In the growth of crazing cracks, i 
was found that the depth of the 
cracks can be expressed as a linear 
function of both stress magnitud 
and time. And the authors develop 
equations which imply that the rat 
of propogation of crazing goes to 
zero for some limiting stress value 
which seems to be in agreement with 
experimental results. 


KS if 


Affects Design 


In considering crazing of plastics 
from the standpoint of the design o! 
a part, several factors are pointed out 
Since crazing, once started, will con 
tinue without an increase in appliec 
stress, it is wise to consider very care 
fully all the strength requirements 
in order to prevent its start in the 
first place. In other words working 
stress magnitudes should be estab 
lished not merely on the basis of the 
static ultimate strength of the mate- 
rial, but on strength values at which 
crazing is found to occur. 

Surface coatings are said to bk 
helpful in preventing crazing. Also, 
in applications where tensile stresses 
will be encountered in varying direc- 
tions, full annealing of the plastic 
sheet is desirable since the material 
can be made more nearly isotropic. 
On the other hand, if the part is to 
be used only under uniaxial tension, 
the higher working stresses can be 
obtained by use of highly oriented 
material. This is due to the fact that 
in the orientated state all the molecu: 
lar chains tend to align in the direc: 
tion of orientation and crazing which 
is believed to be the result of lateral 
separation of adjacent chains canno 
occur in this condition. 

(Continued on next page) 
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THE OPENING OF OUR NEW PLANT AT 


2120 Greenwood at Hartrey Ave., Evanston, Ill. 


JUST ONE BLOCK NORTH OF DEMPSTER STREET 
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METALLURGICAL APPARATUS 


2120 GREENWOOD at Hartrey Ave., EVANSTON, ILL., U.S.A. 
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NITROGEN 


HowTo Gut Costs 
in Metal Treating! 


...Use Barrett Anhydrous Ammonia | 





BRAND 


—and you have the most economical source of dis- 
associated hydrogen and nitrogen for metallurgical 
uses. 6,750 cubic feet of Hydrogen and Nitrogen 
from a single 150 lb. cylinder! And you don’t have 
to stock up heavily—our coast-to-coast delivery 


service will give you fast delivery on 150, 100 and 
ce  50-lb. cylinders. 


Check the many jobs Barrett Ammonia can do 


o~ ; : so well—then order today! 


FE) Rich ( Do You Use Anhydrous Ammonia 
jis: | for These Important Jobs? 


Protective atmosphere for bright annealing, brazing 
and powder metallurgy. 


Nitriding of alloy steels and carbonitriding (Dry 
Cyaniding) for treatment of steel. 


Case hardening of iron and steel with case depths 
up to 0.025 inches. 


Sintering of metal powder compacts. 


Augmenting corrosion—resistance treating for alu- 
minum, magnesium, other light metals. 


As a solvent in making electrolytes for electrolytic 
recovery of salts. 


GET THIS VALUABLE HELP! 


Technicians specially trained in the use of Anhydrous 
Ammonia for the above and other metallurgical uses 
are ready to help you. No obligation. Call or write 
today! Also—valuable handbook available on the use 
\ ‘ WA and economical handling of Ammonia. Request it. 


) Sa Look for the green cap! 


First in Ammonia Since 1890 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 





A Better America Through Chemical Progress 


CHEMICAL PROGRESS WEEK * May 17 to 22, 1954 





For more information, turn to Reader Service Card, Circle No. 354 


Contents Noted 


continued 


ae 
“es, 





Pt eS ; ¥ ROBE pn x OC ? 
Frame casting (2000 Ib), made with 1, 
in./ft shrinkage rule had to be recast due 
to complete lack of shrinkage. 


No Strict Rule For 
Shrinkage in Castings 


Shrinkage in medium and large 
steel castings in one foundry often 
differs from that in another. There. 
fore, the foundry should be permitted 
to make the pattern with allowances 
for proper shrinkage or else be given 
the right to specify the shrinkage 
and finish allowances, according to 
Hubert Chappie, Foundry Supt., The 
National Supply Co. 

In a paper delivered before a 
group of the Steel Founders’ Society 
of America, Mr. Chappie went on to 
explain why there are no hard and 
fast rules for specifying shrinkage in 
larger steel castings, as there may be 
for the average small one. Hindered 
contraction, caused mainly by design 
and the materials and methods used 
in molding and coring, was named 
by the author as the major cause of 
variations in contraction. 

Sand ingredients are the principal 
causes of hindered contraction, the 
amount of silica flour affecting the 
mold or core restrictions considerably. 
If the hot strength of the sand ex- 
ceeds 23 psi at 2500 F, the possibility 
of hot tearing of the casting in- 
creases. Since green sand does not 
have the strength of dry sand to re- 
sist shrinkage, molds in green sand 
shrink much more than those in dry 
sand. 

The author goes on to point out 
that as well as the influence of the 
sand itself, the individual foundry 
techniques affect shrinkage consider- 
ably. Steel gaggers and bars prevent 
the mold from contracting, thereby 
minimizing linear shrinkage. Ram- 
ming affects linear shrinkage in that 
the harder the sand is rammed, the 
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rpe native to North America, is 
en named from the Indian word 
= Grahkunem (Algonquian for 
re- ‘the scratches with the 
ed hands''). When near water 
CES he washes his food before 

en eating. For fun give him 
ge sugor. He will wash it, and 
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to F S PECI FY Bl SHO P peared, will return for more. f 
he ; But he’s smart. . . after sev- ] 
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food can't be washed. : 
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to get: When cleanliness is imperative, 
_ specify Bishop because youcan 

in 
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be | rely on Bishop's carefully crafted, 
ec ; cleaner small diameter stainless steel 
r PS xy tubing (.008”—1” O.D.). 
-d Bishop takes special care to control the 
of E . . “ “ 
: cleanliness of its tubing from starting stock to 
al 7 .? finished tubing. This is accomplished by inspection 
r€ os methods combining visual and mechanical means. You 
‘ ee . . . . 

“ “sh expect high quality of any stainless steel tubing, you get : 
4 : Sa the added value of clean, bright, smooth finish when you ie 
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You Get A Tight Grip on Quality 
and Costs With Townsend Locknuts 


Quality and costs are controlled firmly 
when you use Townsend locknuts in 
product assembly. They are designed 
to apply positive pressure to keep bolted 
connections tight at all times even 
under severe vibration and shock. Lock- 
washers, double assembly and double 
inventory are eliminated for increased 
efficiency. 

Through use of special organic in- 
serts, Townsend locknuts grip the bolt 
securely—stay put under a variety of 
adverse conditions until removed with 
a wrench. Both inserts resist moisture, 
dryness, gasoline and lubricants. 

The Townsend Nylok Nut* on the 
left is cold forged to provide added 
strength in the body and threads. The 
locking element in the nut is a tough 
nylon plug insert in one hex face which 
projects beyond the crest of the thread. 
When the nut is run down on a bolt, 
the highly resilient nylon is compressed 


but not cut by the bolt threads. Its 
spring-like action grips threads tightly 
and sets up @ counter-thrust, creating 
strong metal-to-metal wedging of bolt 
and nut threads. When a Townsend 
Nylok Nut* is removed, the insert 
seeks to return to its original shape, 
giving great reusability. This also makes 
it possible to lock the nut in any posi- 
tion on the bolt—seating is unnecessary. 

The Tufflok Nut* on the right is also 
cold forged in one piece for added 
strength in the body and threads. It has 
an exclusive petal design to assure stak- 
ing of the hexagonal fibre insert. This 
provides a positive grip on the bolt at 
all times, since it cannot loosen or turn 
in its seat. Tufflok Nut* is an approved 
AN 365 part for use in aircraft. 

Townsend locknuts are available in 
sizes #4 through % inch. For further 
information send the coupon below or 
write to us today. 


*Licensed under the Nylok Corporation patents. 
Tufflok is a registered trademark of Townsend Company. 





‘Townsend 


COMPANY - ESTABLISHED 1816 
NEW BRIGHTON, PENNSYLVANIA 





Sales Offices in Principal Cities 


Cherry Rivet Division + Santa Ana, California 





In Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 


TOWNSEND COMPANY pete 
Sales Department 

New Brighton, Pa. Company 
Please send to me without Street- 
obligation Locknut Bulletin 

Tl-63. City 
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less the shrinkage Several heads op 
one casting aftect the shrinkage, and 
this can be counteracted in s veral 
ways, by means of relieving blocks 
loose dirt or chains. All these factors 
varying from foundry to foundry 
seem to point up the need for jp. 
dividual foundry specifications fo; 
pattern making insofar as shrinkage 
and amount of finish are concerned 


The Plastics Industry — 
What to Expect 


Though there will certainly be new 
plastics developed in the future, we 
cannot expect such a flood of new 
materials as we have experienced 
since 1930, according to A. Renfrew 
of the Imperial Chemical Industries 
of England. In a paper presented at 
the 10th Annual Technical Confer- 
ence of the Society of Plastics En- 
gineers, Inc. this year, Mr. Renfrew 
went on to say that any new plastics 
developed will probably be quite 
expensive. 

With the remarkable developments 
lof the last 20 years in the plastic 
field behind us, we can now look 
forward to growth in two general 
directions: 1) quality, uniformity and 
standardization in plastic materials, 
and 2) a wider field of application 
for the improved materials. 


More Emphasis on Quality 


One of the big troubles in the 
plastics industry, Mr. Renfrew points 
out, has been the use of good mate- 
rials by some fabricators to produce 
poor products in order to gain 4 
quick financial return. The newness 
of the plastics industry perhaps 1s 
partially to blame for this in that 
there has been no time for the 
growth of a tradition of workman- 
ship or for the development ol 
knowledgeable buyers. The need now 
is for the development of standard 
specifications and an increased un- 
erstanding of the structure of plas- 
tics and how to control it. 

In support of his belief, Mr. Ren- 
frew points out that such terms 4s 
“crystallization” and “texture” are 
becoming more and more meaningful 
to the businessman in terms of the 
quality of his plastic product. And 
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knowledge of such phenom- 
»xture, which arises from the 
ne amorphous ratio, will both 
the scope of the materials 
and improve the resultant products. 
New Uses— 
Second Path of Progress 
The most obvious line of develop- 
ment for the plastics industry is in 
fnding new applications. The uses 


F of the materials to date range widely 
S through auto bodies, plastic pipe, 
synthetic fibers, etc., and in many in- 
} dustries their use has become so 


widespread that the industries could 


E scarcely exist without them. 


Mr. Renfrew points out also that 


F usually the original application for 
| new plastic is less important than 
} those which arise after a few years. 


The new uses coupled with improve- 


' ments in fabricating techniques, the 


author says, promise to be the major 


B lines of development in the field. 


Nine Plastics Tested 


For Arc Resistance 


Increasing concentration of elec- 


§ tric power at higher voltages in air- 


planes of today and tomorrow has 


5 created the need to review the in- 
} sulating materials now used in the 
| light of these increasingly severe con- 


ditions. 
In a paper presented before the 
Tenth Annual Technical Conference 


§ of the Society of Plastics Engineers, 
) Inc. this year, T. J. Martin and Ray- 


mond L. Hauter pointed out the re- 
sults of tests conducted by Boeing 
Airplane Co. to evaluate nine types 
of plastics used as insulation. The 
power used in the tests was much 
higher than is commonly encounter- 
ed in today’s airplanes, but it lies in a 
range that will no doubt be used in 
the future. 

Power for the tests was supplied 
by 3-phase 400 cps 208/120 v air- 
craft alternators. The fault currents 
applied to the insulating materials 
were about 800 amps for single- 
alternator tests and about 3200 amps 
for four-alternator tests. Arcs were 
applied across the face of the ma- 
terial tested, simulating emergency 
arcing-in-service conditions. The ma- 
terials discussed are in ascending or- 
der of arc resistance. 


(Continued on next page) 
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You enjoy the economy of quality 
when you use Townsend tapping 
screws. They are made to provide an 
easy method of securely fastening 
metal, plastics, wood, asbestos and 
compositions with efficiency. 

The use of Townsend thread form- 
ing screws; eliminates costly tapping 
operations as the precision-rolled 
thread forms a mating thread when 
the screw is driven into the material. 
They are widely used in sheet metal, 
castings, and a variety of non-metal- 
lic materials. They may be removed 
and replaced without impairment of 
their holding power. 

Townsend thread cutting screws 
have an off-center slot which pre- 
sents a true, sharp, thread-cutting 
face which acts as a tap when the 
screw is driven into an untapped hole. 
By cutting their own threads, these 
screws fit tightly and resist loosening 






You Get Economical, 
Quick, Secure Fastening 
with Townsend Tapping Screws 


from vibration. There is no chance of 
size discrepancy between screw and 
tapped hole. 

Townsend tapping screws are avail- 
able in the types shown here in a 
variety of head styles with slotted or 
Phillips recessed and hex heads. They 
are but one group of the Townsend 
family of 10,000 types of standard 
and special fasteners and small parts 
used by all industry to improve as- 
sembly and speed production. 

As representatives of “The Fasten- 
ing Authority” Townsend engineers 
can draw upon 138 years of accumu- 
lated experience in wire drawing and 
cold forming to help solve your fast- 
ening problems. You can depend 
upon Townsend to give you excellent 
service in any quantity. For addi- 
tional information on the economy 
of using Townsend tapping screws, 
semd the coupon below or write. 








wnsend 
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NEW BRIGHTON, PENNSYLVANIA 





Sales Offices in Principal Cities 
Cherry Rivet Division + Santa Ana, California 


in Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 


TOWNSEND COMPANY 





Sales Department Name —s_ ee idan 
New Brighton, Pa. Conners 
Please send to me without Street 


obligation Tapping Screw 
Bulletin TL-88. City Zone 
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Fabricators rely 






on G. O. Carlson. 
Inc. for stainless steel 


heads produced to exact 





















components of stainless steel 
tanks. Shells, flanges, rings, 


pads as well as spun or press- 


\\ ” 
| tr Sat formed heads are readily avail- 


able as a packaged service. This 


® e eliminates the need of multiple 

Pry (‘e In ordering from several suppliers 

and places responsibility in the 
skilled hands of Carlson specialists, 


Carlson stainless steel heads 


are produced in a wide range 













of sizes and gauges to ASME 
and standard specifications. 
Many styles of forming dies 
are available. There’s an 
up-to-date folder describing 
these dies—write for 


your copy now! 


Stainless Steels Exclusively 


ARLSON, wc. 


PLATES « FORGINGS © BARS * SHEETS (No.1 Finish) 


THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 
For more information, turn to Reader Service Card, Circle No. 380 
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Phenolic Materials 

This was the material wh: Door 
behavior caused the investigation , 
be made. It took only one wit 
power from one alternator caus 
complete destruction of the materia) 
accompanied by violent flames an 
much smoke. 


Modified Phenolic 


This material, had an improved 
arc resistance of 180 sec according t 
Standard ASTM test procedure. This 
is comparable to the melamines 

Three tests were made—using one 
60-kva alternator. As the arc was 
drawn out, the voltage across the ar 
increased and the current decreased 
The arc was cleared manually after 
1.79 sec. By this time the conduc. 
tivity of the plastic surface was s 
high due to carbonization that the 
arc restruck immediately after the 
contactor was re-closed, and contin. 
ued at all times that the power was 
applied. Violent flaming accompanied 
the arcs. 

Obviously this material, used in 
limiter blocks or _ circuit-breaker 
cases, would give no protection to the 
electrical system, and __ therefore 
should nut be used in aircraft insu- 
lation where there is any possibility 
of exposure to arcs, or where track. 
ing caused by surface leakage is ; 
possibility. 

Alkyd Resins 

Mineral filled alkvd resins with 
an ASTM arc resistance of 180 se, I 
generally withstood one arc at 200 v, 7 
though many samples then failed 
when the voltage was raised to 350 
The second arc destroyed the sam- 
ples surviving the first. It appeared 
that the mineral-filled alkyd is better 
than the phenolics but still leaves 
much to be desired. 

The samples of glass-filled alkyd 
resins all failed completely on the 
first arc. It is somewhat inferior to 
the mineral-filled material in arc te- 
sistance. 

Epoxy Resin 

Tests were run with one alternator 
on a laminated glass <loth bonded 
with an epoxy resin. The material 
passed the first test. The resin was 
urned away leaving the glass fibers 
exposed, but the arc was interrupted 
and the insulation apparently te 
mained good. The second arc com- 
pletely destroyed the material. 


Melamines 


Three samples of wood-flour filled 
melamines survived two arcs each 
and failed on the third. A fourth 
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American makes felt that is soft as a kit- 
ten’s ear, or hard as a board, and many 
kinds in between; felt of pure wool, or 
at the ; oa blends of wool with natural and synthetic 


fibres, or all synthetic; oil seals of felt 
layered with synthetic rubber, and so on. 
Because there are many hundreds of dif- 
ferent types, it is important for manufac- 
turers to choose correctly among them. 

For example, recently a company had 
developed a new machine. The final impor- 
tant item was the felt to be used. Various 
selections were tried, and failed. Finally, 
the problem was put up to us, and prompt- 
ly solved, making it possible to start pro- 
ducing the new device. If the company had 


reaker 
to the 
refore 
insu 
ibility 


track 


come to us earlier, much time would | «ve 
been saved. 

It will pay you to make sure about felt. 
American’s Engineering and Research 
Laboratory is at your service. Won’t you 
let us collaborate with you? 


American Felt 





cre ie GENERAL OFFICES: 

24 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, 
Cleveland, Rochester, Philadelphia, St. Lovis, Atlanta, 
Dallas, San Francisco, Los Angeles, Portland, Seattle, 
San Diego, Montreal. — PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; OO 
Westerly, R. I. — ENGINEERING AND RESEARCH 
LABORATORIES: Glenville, Conn. 
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Buckets by MISCO 


for Curtiss-Wright 
Turbo Compounds 






























This intricate bucket is an integral part of the 
power recovery units in the powerful Curtiss- 
Wright Turbo Compound Engine (shown above) 
which is now rated at 3700 h.p. for the U. S. Mili- 
tary Services and has been selected by 22 of the 
World’s Leading Airlines for high-speed, long 
range transports. 


Production of this complicated component clearly 
constitutes a notable MISCO achievement in prac- 
tical engineering, metallurgical knowhow, and 
highly skilled techniques to meet the most exacting 
requirements. 


For Castings of Greater Dependability, Better 
Performance and Longer Service Life, Specify 





PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 


Misco Precision Coating Company 


DETROIT DIVISION 
253 St. Aubin Avenue 


WHITEHALL DIVISION 
116 West Gibbs Street 
DETROIT 7, MICHIGAN WHITEHALL, MICHIGAN 
Lorain 7-1545 Whitehall 2-1515 


For more information, turn to Reader Service Card, Circle No. 404 









192 








Contents Noted 


Continued 


sample failed on the first ar 

Tests on mineral-filled melamine 
were run with fuse clips mounted 
on the inside of a relay case molded 
of the material. After the fourth tes. 
160 v, 400 cycle a.c. Was applied, 
Small pinpoint arcs appeared in the 
first few seconds. The voltage was 
applied for 9 hr after the 6th teg 
[Intermittent pinpoint arcs appeared 
but there was no breakdown. 

Although this material will cap. 
bonize after repeated power arcs it js 
considered satisfactory for applica- 
tion as electrical insulation except 
in such limited applications as arcing 
chambers, etc., where it would be re. 
peatedly exposed to arcs. 

For applications where carboniza- 
tion of the material can result only 
from failure of equipment, this ma- 
terial should give adequate perform. 
ance. 






















Teflon 


The material survived seven arcs 
with no sign of carbon tracking. 
Starting with the first arc there were 
signs of decomposition near the ter- 
minals, forming a non-conductive 
black substance that looked like pitch. 
However, with the application of 
350 v after each arc, there were no 
signs of carbon tracking. 

Within the limits of its molding 
problems and its mechanical charac- 
teristics, Teflon would appear to have 
distinct advantages as insulating ma 
terial under arcing conditions. Never- 
theless, limitations exist in the toxi 
and corrosive gases emitted during 
decomposition. 


Glass-Bonded Mica 


Glass-bonded mica will not form 
a carbon track. Due to certain un- 
known properties of the material the 
voltage had to be raised to 330 to 
350 v in order to get an arc started. 

The material was subjected to eight 
tests at this voltage. After each test, 
a little of the material had disap- 
peared. However, after eight tests, 
the resistance of the material had 
apparently not been substantially re- 
duced. 

Having survived the single-alter- 
nator tests, the material was then 
subjected to arcs with four 60-kva 
alternators in which the fault cut- 
rents were about 3200 amp. After 
four such arcs, the sample looked 
very much like the sample subjected 
to one alternator after six tests. 


(Continued on next page) 
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Whistler Adjustable and Magnetic 
Perforating Dies are 

_ Stepping up production for 

~ over 1,000 manufacturers 



















SE WHISTLER Adjustable and 
Magnetic Dies for perforating, 
notching and slotting sheet metals 
... fast, accurate and cost cutting. 
Complicated patterns can be set up 
quickly. Hole arrangements can be 
changed in the press...without wait- 
ing and at no extra cost. New HU-50 
units, that pierce at 90° angle, can 
be used in conjunction with standard 
perforating equipment. Fewer press 
Operations are necessary. 

Re-use the same dies in different 
afrangements on many jobs. Punches 
and dies are interchangeable. 


Whistler Adjustable Dies can be used 

in practically every type press. Stand- 
won a <7 ee and shapes of punches and 
dies available up to 3 inches. Special 
sizes and shapes to order. 


U-50 90 Perforating 
ob with other Whistler Dies 


tra press operations 


Use this H 
the same | 
often saves e* 


S. B. WHISTLER & SONS, Inc. 


756 Military Road 
‘ 
Buffalo 23, New York + 



















For prices and application 
data on this modern way to 
speed production and cut 
unit costs, write for these 
illustrated Whistler catalogs. 


For more information, turn to Reader Service Card, Circle No. 306 
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MATERIALS AND PROCESSES. ], 
F. Young, John Wiley & Sons. Ip, 
New York, N.Y., 1954. Clot; ? 
9 in. 1074 pp. Price $8.50. 

This volume is a revision of a wor 
published previously in 1944, | pre 
sents a broad study of engineering 
materials and manufacturing process 
es from the viewpoint of the engin 
eer. It has been organized to provide 
for textbook and reference use }, 
students and practicing engineers, 
particularly those concerned with 
product development, design, produc. 
tion, processing and applications. 

The book is divided into two 
parts, dealing respectively with ma. 
terials and processes. Part one con 
tains 14 chapters, five of which are 
concerned with the nature of metals 
and alloys and a general discussion 
of properties. The remaining chap 
ters take up specific materials. In 
this group, chapters are devoted to 
iron and steel, nonferrous metals and 
alloys, nonmetallic materials, plastics, 
rubber and ceramics. 

Ten chapters discussing processes 
are included in Part two. Subjects in- 
clude casting, powder metallurgy 
heat treatment, hot and cold work 
ing processes, welding, machining 
cleaning and finishing, inspection and 
quality control. 

Chapters contain review questions 
and references to the sources of addi- 
tional information. This book is one 
of a series written in the interest of 
the General Electric Educational 
Programs, and is intended particular 
ly for classroom use. However, the 
engineer will find much useful in- 
formation in it. 


THE ELEVATED-TEMPERATURE PROP- 
ERTIES OF CHROMIUM-MOLYBDE- 
NUM STEELS. Published by American 
Society for Testing Materials, Phila- 
del phia 3, Penna., 1953. Paper, 8 by 
11 in., 212 pp. Price $4.75. This is 
the second in a current series of re- 
ports prepared under the auspices of 
the Data and Publications Panel oi 
the ASTM-ASME Joint Committee 
on Effect of Temperature on the 
Properties of Metals. This report is 4 
graphical summary of the, elevated: 
temperature strength data for the 
chromium-molybdenum steels. It 10- 
cludes summary curves for tensile 
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NEARLY 50% of all the zinc consumed annually in the 
United States — around 400,000 tons — is used in galvanizing, 
ie., protective zinc coating on iron or steel. This is ample 
evidence of the metal’s firmly established position as indus- 
try’s most effective and economical “sacrificial” weapon in 
its unceasing combat with rust. The electrochemical reac- 
tion between iron and zinc in galvanizing is precisely the 
same as that which takes place in the relatively new and 
growing use of zinc for cathodic protection of pipe lines and 
other underground iron and steel structures. The sole differ- 
ence between the two methods being that in cathodic pro- 
tection the zinc, in the form of anodes, is buried adjacent to 
a pipe line and connected by a conductor, while in galvan- 
izing the zinc is bonded to iron or steel. In either form, zinc 
“protects” — as has been attested to by those progressive com- 
panies who have used zinc anodes for this purpose. For 
example in the northwest, a utility company reports: 
"The most interesting installation was made in 1942 on four inch 
bare pipe located in the seepage from an irrigation ditch that 
circled the brow of a bill in such a manner that the pipeline trench 
intersecting the irrigation ditch was kept moist throughout the 
season. Approximately seven hundred feet of this four inch line 
bad been replaced twice. In the spring of 1942 leakage developed 
and when the pipe was uncovered it was found to be in bad con- 
dition. Pending replacement, repairs were made and seventeen zinc 
anodes were installed with series-parallel connections. In the press 
of other work, this replacement job was put aside and in 1943 it 
was found that nc further leaks bad developed. In 1948 the replace- 
ment bad still mot been made and we were getting a good poten- 
tial-to-ground and plenty of protective current. The last test made 
in the spring of 1950 shows a slight increase in the potential-to- 
ground and the pipe bas not been replaced nor have we felt it 
even necessary to uncover it for visual inspection.” 


The graph at right provides additional evidence from the 
State of Texas. Here are two examples, under widely dissimi- 
lar conditions, where zinc has proved itself as a highiy eff- 
cient cathodic protector for underground pipe lines. This is 
not surprising in view of the long-recognized superiority of 
the metal in the field of galvanizing. 
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free booklet, CATHODIC PROTECTION WITH ZINC ANODES 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE, NEW YORK CITY 17 
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CUMULATIVE LEAKS 
SseeB8B23288 3 


EFFECT OF ZINC ANODE PRO- 
TECTION ON OLD LINES, Most 
of the United Gas Corp.’s welded- 
steel-gas distribution mains, coated 
with bot asphalt and asbestos wrap- 
ber, were installed before 1930. 
Cathodic protection of mains with 


aa ie 


BUNKER HILL 99.99+% ZINC-ST. JOE High Grade ZINC 


For more information, turn to Reader Service Card, Circle No. 452 


CUMULATIVE CORROSION LEAKS 
ON STEEL MAINS IN THE BUSI- 
NESS SECTION OF HOUSTON 


CATHODIC PROTECTION COMPLETED 


1931 "32 "33 ‘34 "35 "36 "37 "38 "39 "40 '4) °42°43 44°45 “46 '47 “48 '49:'SO "SI 'S2 
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zinc anodes was completed in early 
1944. Curve shows cumulative leak 
record of these mains. Only 5 cor- 
rosion leaks occurred in the 6 years 
since cathodic protection was ap- 
plied, comparing with 142 during 
1932-1944, 
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5 IAIN LESS fastenepée \) 
in ' \\ 


All types and sizes of scre 


(Phillips, slotted, hex head, , 


socket), bolts, nuts, washers, 
rivets, keys and pins 


For more information, turn to Reader Service Card, Circle No. 373 
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Over 9000 items in stock means immediate de- 
livery from one source 


® New Garden City plant now operating at top 
speed and quality 


Unsurpassed facilities for quantity fabrication of 
specials 

A staff of seasoned engineers always available 
for consultation 


Pioneers in the manufacture of stainless steel 
fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P25 


MANUFACTURERS SINCE 1929 





SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 
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strength; 0.2 percent offset viel, 
strength; percent elongation and ,, 
duction of area; stresses for 
in 100, 1000, and 100,000 hr: ap 
stresses for the creep rates of 0.000) 
and 0.00001 percent per hr (1 pe 
cent in 10,000 and 100,000 hr) : and 
Larson-Miller master curves. 
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RECOMMENDED PRACTICES FOR R; 
PAIR WELDING OF CAST IRON Pp; 
VALVES AND FITTINGS. Published }, 
The American Welding Society, Ney 
York 18, N.Y., 1954. Paper, 6 by 9 
in. 12 pp. Price 50 cents. These re 
ommended practices just published 
by the Society give practical details 
of the repair methods which should 
be used. Materials covered include 
gray iron, white cast iron, chilled 
cast iron, malleable iron, alloy cast 
iron and nodular cast iron. The 
welding process for which procedures 
are given include arc welding with 
nickel electrodes, mild steel elec. 
trodes, cast iron electrodes and cop- 
per-base electrodes, oxyacetylene 
welding and braze welding, and car- 
bon arc welding. 


SYMPOSIUM ON FRETTING CorRo- 
SION. Published by American Societ) 
for Testing Materials, Philadelphia 
3, Penna., 1953. Paper, 6 by 9 in 
88 pp. Price $2.00. The papers in. 
cluded here were presented at the 
Symposium on Fretting Corrosion 
held at the ASTM 55th Annual meet 
ing. Titles and authors are: Introduc- 
tion, T. E. De Villiers; The Current 
Status of Fretting Corrosion, W. E 
Campbell; Fretting Corrosion Tend 
encies of Several Combinations 0} 
Materials, J. R. McDowell; Influence 
of Fretting Corrosion on the Fatigue 
Strength of Fitted Members, Oscar 
J. Horger; Effect of Lubricants im 
Minimizing Fretting Corrosion, E. 
W. Herbek, Jr. and R. F. Strohecker; 
Test Equipmeni for Evaluating Fret- 
ting Corrosion, H. H. Uhlig, W. E. 
Tierney and A. McClellan. 


RECOMMENDED PRACTICE FOR POST- 
WELD HEAT TREATMENT OF AUS: 
TENITIC WELDMENTS. Published 6) 
American Welding Society, New 
York 18, N.Y., 1953. Paper, Price 50 
cents. Summarized here are the con- 
siderations necessary to determine 
whether, for a given application, 
stress relief should be used, and if 
so, at what time and temperature. 
The recommendations reptesent the 
practices deemed most acceptable by 
a group of authorities on the subject, 


MATERIALS & METHODS 



























. RE 
Pipg. 
ed by 
Neu 
by ¢) 

- 3 
ished 
etails 
10uld 
clude 
illed 
cast 
The 
dures 
with 
elec. 
Cop- 
ylene 
1 car- 


RRO- 
tet} 
l phia 
9 m 
$ in- 

the 
0S10N 
neet 
d uc- 
rrent 
]. E 
end 
f OT 
ence 
gue 
)scar 
5 om 
. §B. 
ker; 
Fret- 
r_£E. 


OST- 
\ US- 
1 by 
New 
e 50 
con- 
nine 
ion, 
d if 
ure. 
the 
+ by 
ject, 


DS 














Quick, permanent, hermetic sealing of mullion joint with 
Polyken Tape No. 214 speeds assembly of Deepfreeze 
refrigerators and upright freezers. 


Poluken Tape 
Assures Lifetime Moistureproof 7 
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Simple application right from the roll. Polyken Tape 
No. 214 goes on neatly, cleanly. Pressure-sensitive 
adhesive sticks tight at a touch. 


Economical, easy sealing of mullion joint 
cuts manufacturing cost for Deepfreeze 


Even the tiniest air leak in the cabinet of a 
refrigerator or freezer will cause condensation in 
the insulation. That’s why it is vital that the 
mullion joint (a metal seam in the one-piece 
interior cabinet of Deepfreeze refrigerators and 
upright freezers) be sealed airtight and be sealed 
permanently. 

To solve the problem... and at a saving in 
manpower and cost . . . Deepfreeze Division, 
Motor Products Corporation, uses Polyken Tape 
No. 214, and here’s why: 

Provides superior moisture-resistant seal — 
stands up after years of hard use.Tough, durable, 


TAILORED TO YOUR JOB 


Poluken 


INDUSTRIAL TAPES 


POLYKEN PRODUCTS DEPARTMENT OF THE KENDALL COMPANY 


coated cloth resists breaking or puncturing. 
Maintains perfect seal for life of refrigerator or 
freezer. 

Economical to use—easy to apply: Clean—not 
sticky or messy. May be applied directly from 
roll. Pressure-sensitive adhesive sticks tight to 
enamel at a touch. Requires no drying time, no 
surface preparation, no special tools. 

When you have a sealing problem—no matter 
what the conditions of use—let versatile, eco- 
nomical Polyken ta rovide the sure, depend- 
able answer. For FREE samples and complete 
information, mail the coupon. 


Polyken, Dept. MM-D 

222 West Adams St., Chicago 6, Illinois 

Please send me physical properties, samples and 
further information on No. 214 and other Poly- 
ken Tapes for sealing. 














Name eS oa 
Company eNO Lan 

Street Address 

City Zone State 


For more information, turn to Reader Service Card, Circle No. 436 
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eS 434) [eleRy nylon shapes 


Nylon parts that resist wear, heat, and chemicals can im- 
prove the performance of your products. With Polypenco 
shapes, you get the benefits of nylon at lower cost through 
ecunomical fabrication. 


oe |. REDUCE PRODUCTION COSTS 


With standard sizes of 
POLYPENCO nylon strip, 
parts up to 4%” thick and 4” 
wide can be economically 
blanked at rates as high as 
600/min. No specialized 
equipment needed. Standard 
metalworking punch presses 
and feeding methods 
do the job. 


When parts are machined 
from various Polypenco 
shapes, expensive molding 
dies are eliminated and one 
or hundreds of parts can be 
obtained with the same 
economy. Metalworking 
equipment right in your own 
plant can be used for turning, 
drilling, threading, mill- 
ing, etc. 


POLYPENCO nylon rod, tubing, strip and 
slab are stocked for prompt delivery. Rigid 
production controls assure uniform high 
quality in every piece. We'll help you fabri- 
cate parts, or we'll make parts to order. 








Write today for prices and technical bmllatin 
on Polypenco nylon shapes. 





POLYPENCO NYLON 


nylon and teflon* 
other ncon-metallics / stock shapes, finished parts 





also available to your specifications 


The POLYMER CORPORATION of Penna. « Reading, Penna. 
Warehouse stocks: 
Chicago, Ill. e Newton, Mass. ¢ Branford, Conn. « Los Angeles, Calif. 


*trademark for Du Pont tetrafluoroethylene resin 





For more information, turn to Reader Service Card, Circle No. 363 
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based on studies and actual ind 
application. 


{OTH ANNUAL PROCEEDING: 
ICAN ELECTROPLATERS Soy 
1953. American Electro plate } 
ery, Newark my NJ]. 1953. 

by 11 in. 154 pp. Included - 
the papers presented at the So 
40th annual convention plus th 
ness conducted. 


Reports 


Aluminum and Stainless Turbine 
Wheels Heat-Transfer and Opera. 
ting Characteristics of Aluminum 
Forced-Convection and Stainless-Steel 
Natural-Convection Water-Cooled 
Single-Stage Turbines. John C. Fi 

and A. ]. Diaguila, June 30, 195: 
NACA RM E50DO3a, 48 pp, dia 
grams, photographs, 2 tables. Avai 
able from the National Advi 
Committee for Aeronautics, 1724 | 
St.. N.W., Wass. 25, D. C. Two 
water-cooled turbines were operated, 
one with blades and disk of alun 
num alloy cooled by forced con 
tion and the other with blades .; 
disk of stainless steel cooled by nai 
ural convection. Heat-transfer data, 
coolant pumping power, and opera 
tional data, such as gas temperatures, 
coolant-flow rates, and blade tempera 
tures, are included. The heat-transfer 
results for both turbines agreed with 
those for static-cascade and station 
ary-tube investigations. 


Thermal Conductivity Therma! 
Conductivity of Metals and Alloys up 
to 1100 F. Jerry E.. Evans, ]r., M arch 
2, 1951. NACA RM ES0LO7, 15 pp. 
table. Available from the Nationa 
Advisory Committee fcr Aeronautics, 
1724 F St., N.\W., Wash. 25, D.C 
Metals tested include steels, high- 
temperature alloys, molybdenum disi- 
licide, aluminum alloys, brass, and 
silver. The method used in obtaining 
the results was a comparison method 
wherein the test sample was com- 
pared with high-purity lead. 


Porous Turbine Blicedes Exper! 
mental Investigation of Coolant-Flow 
Characteristics of a Sintered Porous 
Turbine Blade. Edward R. Barto 
Louis ]. Schafer, Jr. and Hadley 1 


MATERIALS & METHODS 
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num 
Steel The No. 1 reheating furnace in Kaiser’s huge Fontana, California rolling mill is 
led | fed by a slab pusher — an electrically driven ram which shoves steel slabs off a 
eche conveyor into the furnace. Underground conduit protects the control cables 
950 that carry 250 volt de current to the pusher. That is, it did until a second furnace 
dla- ! was built over the conduit run. 


When heat from the second furnace caused rapid failure of the original 
lead covered cable insulation, the Kaiser Steel Electrical Maintenance Depart- 









































: ; ment switched to a high temperature organic rubber. But the line was so 
VO . 
be hot that a hemp rope used to pull new cable through the conduit scorched 
oR within an hour. Asbestos insuldted cable was also tried, but proved impractical 
eae because of moisture condensation. 
Ve 
and Each cable failure cost 1 to 2 hours of lost production while temporary surface 
nal lines were hooked up. An additional 6 to 8 hours was required for electricians 
ata. to splice or replace the burn-out. 
ra In 1951 cable covered with Silastic,* the Dow Corning silicone rubber, was 
res, installed.t There have been no failures and the original cable is still in service. 
era That kind of performance led to the installation of more than 10,000 feet of 
= MAIL COUPON Silastic insulated cable in other hot spots throughout the mill. 
vith . 
im | Pe geet That's typical of the way engineers, maintenance men and top management 
PROPERTIES swing to Silastic cable, once they’ve put it to the test. It’s the only rubbery 
PERFORMANCE insulating material that retains both resilience and good dielectric properties at i 
ul AND APPLICATIONS temperatures from —100 to over 500 F. That's why it pays to try Silastic first 
up OF SILASTIC wherever continuous service is required at temperatures far above and below 
rch the limits of any other class of rubbery materials. 
pp. 
Nal + RECOMMENDED BY TRI-STATE SUPPLY CORP. * TT. M. REG. U. S. PAT. OFP, 
CS, ee a — —— a 
i ee iicst i DOW CORNING CORPORATION, DEPT. AF-16 MIDLAND, MICHIGAN 
e Please send me: [] Silastic Facts 10a, properties and applications of Silastic 
- [] List of Silastic Fabricators 
n [) “Tall Tales and Fabulous Facts,” 24-page booklet on the properties of 
ng DOW CORNING Dow Corning silicones. 
od oe : 
pt CORPORATION Name __ ogee 
Company 

ri- zi ae pe Address : 
” MIDLAND, MICHIGAN City sae Zone __ State 
us ao atte. lL al 
90; Aidit ATLANTA CHICAGO CLEVELAND =©—DALLAS «DETROIT = LOS ANGELES ~NEW YORK WASHINGTON, D.C. (Silver Spring, Md.) 
7 Branch Offices in cal 

Canada: Dow Corning Silicones Ltd., Toronto England: Midland Silicones Ltd., London France: St. Gobain, Paris 
DS For more information, turn to Reader Service Card, Circle No. 484 
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BY FELTERS 


DOES THE JOB RIGHT 


Compressible for a tight fit, Felters Felt is an ideal 
sealing material. Or, when used as a filtering 
medium, Felters Felt provides a closely woven 
fibrous structure that gives high filtering efficiency. 


You may need a hard felt to resist abrasion, or a 

soft felt to protect a gleaming surface. A call to Felters 
will give you information about the type and grade 

of felt best suited to your specific job. 

Get in touch with us today. 

THE FELTERS CO., 220 South St., Boston 11, Mass. 


FELTERS FELT 


FELTERS S.A.E. FELTS 

F-5, F-6 and F-7 
are recommended for applica- 
tions like dust shields, wipers, 
grease retaining washers, wicks 
and other uses where a high 
degree of resiliency is required. 
These are 3 of many grades of 
Felters Felt produced for specific 
applications. 


... by the roll... by the yard 
+++ Or cut exactly as you want it. 


Mee 


<> “a? 
eS .? 


For more information, turn to Reader Service Card, Circle No. 336 
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Richards, Feb. 1952. NA‘ RM 
E51K02, 28 pp, diagram 

graphs. Available from the Nationg 
Advisory Committee for Aeronautic, 
1724 F St., N.W., Wash. 25, Dc 
Local cooling-air flow rates through 
the walls of a sintered porous metal 
turbine blade were measured at room 
temperature for a range of pressure 
drops. This procedure was used to 
correlate air-flow rates through two 
porous disks for temperatures up to 
600 F. Data indicate that room tem. 
perature flow data can be used for 
heat-transfer work at elevated tem. 
peratures with reasonable accuracy. 


Molybdenum Disilicide Oxidation. 
Resistance Mechanism and Other 
Properties of Molybdenum Disilicide. 
W. A. Maxwell, March 1952. NACA 
RM E52A04, 17 pp, diagrams, pho. 
tographs, tables. Available from th 
National Advisory Committee fo 
Aeronautics, 1724 F St., N.W. 
Wash. 25, D.C. The outstanding ox- 
idation resistance of the material at 
2400 F and above was found to de- 
pend on the formation of a protective 
siliceous coating in which alpha- 
cristobalite has been identified. In 
powdered form, molybdenum disili- 
cide burns at low temperatures. The 
room temperature modulus of elas- 
ticity has been determined and elec- 
tric resistivity data are given at 
2000 F. 

Properties of Certain Intermetallics 
as Related to Elevated-Temperature 
Applications. 1-Molybdenum Disili- 
cide. W. A. Maxwell, Oct. 6, 1949. 
NACA RM E9G01, 27 pp, diagrams, 
4 tables. Available from the National 
Advisory Committee for Aeronautics, 
1724 F St., N.W., Wash. 25, DC. 
The modulus-of-rupture strength and 
oxidation resistance at 2000 and 
2400 F was studied as well as the 
general properties. Sintered molybde- 
num disilicide was found to have 
high comparative strength at 2400 F. 
The material deformed plastically at 
temperatures well below the melting 
point despite complete brittle be 
havior at room temperature. 


Titanium Carbide Base Ceramals 
Investigation of Titanium Carbide 
Base Ceramals Containing Either 
Nickel. or Cobalt for Use as Gas- 
Turbine Blades. C. A. Hoffman and 
A. L. Cooper, Aug. 1952. NACA 
RM E52H05, 33 pp, photographs, 
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\ne-piece—1,800 square inch 
-inner door panel for a big 
12-ft. Westinghouse refriger- 
ator. Easy to clean. Lustrous 
color all the way through. 
Sturdy and strong. 





6-ft. long General Electric 
fluorescent street light globe. 
Clear, strong, gives better 
light, resists weather and 
small boys’ marksmanship. 


Colorful, durable and artistic 
front panel for a Fedders air- 
conditioning cabinet. It helps 
transform good machinery 
into desirable furniture. 










Plastics Division 
GENERAL AMERICAN 
Transportation Corporation 


135 South La Salle St., Chicago 90, IIl. 
380 Madison Ave., New York 17, N. Y. 











































































These are three of the parts General American has 


been producing for some of America’s most important 
industrial firms. They’re injection moldings — made 
on our battery of injection machines which mold up 
to 300 ounces of plastics in one “shot.” These machines, 
plus batteries of large compression and reinforced 
plastics molding equipment, tool and die service, engi- 
neering and manufacturing experience, make a good 
combination to back up your production line. Write 
us for information. 
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WHAT 


is Kentanium? 


WHAT 


can it do? 


WHERE 


is it in use? 


WHAT 


forms are made? 


HOW 


can you use it? 

















An Exclusive Develo 
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KENTANIUM 


HEAT-RESISTANT, 
CEMENTED 


Chiefly titanium carbide (and small percentages of 
other refractory metal carbides), with nickel 
“binder”. Uses neither tungsten nor cobalt. Hard- 
ness: Up to 93 RA. Weight: 24 that of steel. 


Resist thermal shock, withstand oxidation and 
abrasion, retain great strength at high temperatures 
(1800°F and above). 


Successful applications include: Valves, valve seats. 
reduction crucibles, anvils for spot welding, hot 
extrusion die inserts, bushings, thermocouple pro- 
tection tubes, flame tubes, furnace tong tips, balls 
for hot hardness testing, nozzle vanes and blades 
for jet engines, and-many others. 


Tubes, rods, bars, flats by extrusion process. More 
complex parts by machining from pressed slugs 
before sintering; extremely accurate parts by grind- 
ing to required tolerance after furnace sintering. 


This remarkable new metal, available in many 
“grades” to meet specific combinations of imposed 
conditions, can best be adapted to your high 
temperature problem by cooperative effort. Our 
engineers will be glad to discuss how you can get 
best results from Kentanium. 


METAL Pre. Latrobe, Pa. 





ENGTH, LIGHTWEIGHT 
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HIG cn CARBIDE 


TITANI 








Reports 


Continued 


Contents Noted 


table f Al ail 1} 

j tional Advisory Comp 
Aeronautics, 1724 F § 

». 25, D.C. The effectix 

a number of methods of preventing 
ceramal-blade-root failure was stud 
ied. The results indicate that bos 
the 66.5% TiC plus 18.5% ( 
15% (CbTaTi) C and 66.5% 7 
plus 18.5% Niand 15% (CbTaTj) 
ceramals should be considered furthe, 
for gas-turbine-blade use. The oxid, 
tion resistance of both the materia: 
appears to be adequate for practic, 
blade application. Further work o 
blade root design and mounting 
methods is required to eliminate roo! 
failure which is the factor limiting 
the usefulness of ceramels as ga; 
turbine blade material. 


Temperature Effect on a Ceramic 
Thermal Shock Resistance and Hig! 

Temperature Strength of a Molybd 
num Disilicide—Aluminum Oxide 
Ceramic. W. A. Maxwell and R. Vj 

Smith, Oct. 1953. NACA RM 
E53F26, 8 PP, photographs, 4 table 

Available from the National Aavi- 
sory Committee for Aéronauti 

1724 F St., N.W., Wash. 25, D.C 
Thermal-shock resistance, high tem 
perature modulus-of-rupture strengths 
were determined for a ceramic having 
nominal composition 75% molyt 
denum disilicide, 25% aluminum 01 
ide. The material was found to have 
improved thermal-shock resistance as 
compared with pure molybdenum di 
silicide and to have moderate hig! 
temperature strength. 


Metals in Skin-Stringer Panels 
Data on the Compressive Strength o! 
Skin-Stringer Panels of Various M2 
terials. Norris F. Dow, William A 
Hickman and B. Walter Rosen, Jan 
1954. NACA TN 3064, 49 pp, dia 
grams, photograph, 7 tables. Avail: 
able from the National Advisor) 
Committee for Aeronautics, 1724 F 
St., N.W., Wash. 25, D.C. Flat com- 
pression panels of stainless steel 
mild steel, titanium, copper, fou! 
aluminum alloys and a magnesium 
alloy were tested. 


Fatigue Testing Aluminum [* 
tigue Tests at Stresses Producing 
Failure in 2 to 10,000 Cycles. 245-3 
and 75S-T6 Aluminum-Alloy Sheet 
Specimens with a Theoretical Stress- 
Concentration Factor of 4.0 Sub- 
jected to Completely Reversed Axial 
Load. Herbert F. Hardrath and Wd- 
ter Illg, Jan. 1954. NACA TN 3132, 
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yl diagrams, photograph, 2 

tygilable from the National 
ntins tdvisory Committee jor Aeronautics, 
stud 794 F St. N.W., Wash. 25, D.C. 


Notched specimens were subjected to 
stole completely reversed axial loads. lhe 

fatigue strengths were equivalent for 
F necimens made of each of the two 







+ materials and tested at stresses below 
xida 25 ksi; above that stress the 758-16 
erial specimens had the greater fatigue 
ctica] a strength. Compared on the basis of 
‘k on per cent of ultimate tensile strength, 
nting the 24S-T3 specimens were stronger 
> roo at all stress levels. 
ting Declassified Materials List A Re- 
> stricted List of Aircraft Materials Re- 
search Projects. Sponsored by Gov- 
namic ernment Agencies, May 4, 1948. 
High VACA RM 8C29, 95 pp. Available 
vbde- ‘rom the National Advisory Com- 
Yxide mittee for Aeronautics, 1724 F St., 
> V.W., Wash. 25, D.C. Report con- 
RM fe tains a list of Government sponsored 
ables research projects on related aircraft 
Advi. products in the calendar year 1947. 
MNS, Titanium Brazing Titanium to. Ti- 
D.C tanium and to Mild and Stainless 
tem: Steels. Wright Air Development 
ngths Center. PB 111244, 38 pp, photo- 
avVing graphs, diagrams. Available from 
iolyb- Ofice of Technical Services, US. 
m Ox f Dept. of Commerce, Wash. 25, D.C. 
have $1.00. Successful brazing of these 
ce as materials is reported by Battelle Me- 
m dl: norial Institute. Good joints were 
high obtained by both controlled atmos- 
phere furnace and oxyacetylene torch, 
_ ising commercial fluxes and alloys. 
th of Good preliminary results are also 
q"% reported for resistance, induction, 
aA ind inert-gas-shielded carbon arc. 
Jan. Development of Titanium-Base AI- 
, dia- loys. PB 112227, 158 pp. Available 
A vail- ‘rom Library of Congress, Publication 
y1S0") Board Projects, Wash. 25, D.C. Mi- 
24 F rofilm $6.00, Photostat $20.00. Re- 
com: port describes how solution treating, 
steel, machining and then age-hardening 
four May give titanium outstanding ten- 
sium ile properties that will be stable at 
operating temperatures as high as 
600 F. 
Fa- . me abe 
aeiee The grinding of Titanium Alloys. 
'S-T3 PB 112049, 76 pp. Available from 
Sheet Librar) of Congress, Publication 
tress- Board Project, Wash. 25, D.C. Mi- 
Sub- crofim $3.50, Photostat $10.00. 
Axial Practical recommendations are given 
Wal: for the grinding of titanium alloys. 
2737, Report also summarizes grinding 
" characteristics for representative tita- 
144 nium alloys. 
ops For more information, Circle No. 313 > 





MUELLER BRASS CO. 


600 series BEARING ALLOYS 
FORGINGS ¢ ROD ¢ SCREW MACHINE PRODUCTS 


proving their quality throughout 


American industry 



















































































































































































six members 
of “600” series 
» +» - one for every purpose 


There are six members in the “600” series group, 
and they possess fundamentally similar charac- 





teristics. But slight differences in the properties 

of each are produced through variations in the 

basic formula. Thus, each metal is best suited to 

| perform a specific set of functions. And as a 

| group, they are suitable for a wide range of 
applications. 


MUELLER BRASS CO. 


Mueller Brass Co. “600” series 
bearing bronzes are lightweight, high 
strength copper-zinc base alloys with 
excellent bearing and mechanical 
properties, non-galling and non-seiz- 
ing characteristics and good resist- 
ance to corrosion. They have a dense, 
homogeneous structure that reduces 
machining time and metal waste and 
increases tool life. As bearings, gears, 
connecting rods, cams and other 
parts, they will generally save you 
considerable money and outperform 
and outlast the cast phosphor 
bronzes, Write today for complete in- 
formation about the MUELLER BRASS 
CO. “600” series alloys for forgings, 


rod or screw machine products, 
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PORT HURON 16, MICHIGAN 































The headaches caused by 
threaded fastenings — soft 
materials, corrosion, frequent — 

use—are banished immediately with 








a 


Heli-Coil* Screw Thread Inserts. 


Thousands of manufacturers have used and proved 
them. Heli-Coil Inserts provide much greater load- 
ing strength for your threads, make threads so per- 
fect they will never wear, strip, seize, corrode, gall. 
With Heli-Coil Inserts you can use fewer, smaller, 
shorter fastenings and lighter, cheaper materials... 
this saves you space, weight and MONEY. 

Check today on how and why Heli-Coil Screw 
Thread Inserts are the answer to the designer’s 
prayer. Just mail the coupon for full information 
and samples. 


Heli-Coil Inserts conform to official Military 
Standards MS-122076 (ASG) through 
MS-124850 (ASG) and others. 


* Reg. U. S. Pat. Off. 























eee ee ee ee ee ee i ee ee ee ee ee ee ee ee ee ee ee eee ee ee 
HELI-COIL CORPORATION | 
j 184 SHELTER ROCK LANE, DANBURY, CONN. 
. [) Send samples and Bulfétin 689 — Military Standard Sheets. 
af 4 £ 0) Please have a Heli-Coil Thread Engineer call. 
| j [) Send samples and Handbook 652, a complete design manual. 
— ‘. te 
NAME seat TITLE 
COMPANY. 
ADDRESS 
1 city ZONE STATE 
te — — oe eee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee es ee ee ee ee! 
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ENGINEERS 
COMPANIES 
SOCIETIES 


news 
of 


News of Engineers 


Sidney Rolle having retired froy, 
The Scomet Co. and The America, 
Metal Co., Ltd., has opened an offic 
as consulting metallurgical enginee, 
at Room 2809, Graybar Bldg., Ney 
York 17, N.Y. 


William Adam, Jr. has bee, 
elected president of Ajax Electric Co 
succeeding Dr. G. H. Clamer wh 
is retiring from that office. John £, 
Haig and Leon B. Rosseau wer 
elected vice presidents of the com. 
pany. 

Franklin H. Bivins has been 
named general manager of Vitro Rare 
Metals Co., a division of Vitro Corp 
of America. | 


William B. Hall has been named 
general manager of Vitro Uranium 
Co., a division of Vitro Corp. of 
America. 


Joseph Boyce has been named gen: 
eral manager of Vitro Manufacturing 
Co., a division of Vitro Corp. of 
America. 


Harry B. McClure has been ap. 
pointed president of Carbide and Car. 
bon Chemicals Co., a division of 
Union Carbide and Carbon Corp 


Robert S. Ames, manager of can- 
opy and laminates operations at Good: 
year Aircraft Corp., has been reap- 
pointed to the Subcommittee on Air- 
craft Structural Materials organized by 
the National Advisory Committee for 
Aeronautics. 


Louis Calzi has been appointed to 
the development metallurgical staff of 
Superior Tube Co. 


Charles J. Demrick has been 
elected vice president in charge 0! 
manufacturing, Plymouth Motor 
Corp. Mr. Demrick was previously 


general manufacturing manager. 


Dr. Robert D. Huntoon has bees 
named associate director for physics, 
National Bureau of Standards. 


John Lackman has been named 
executive technical director, Chester 
Cable Corp. 


Wallace F. Armstrong has beet 
promoted from manager of the Hous: 
ton plant to assistant general man- 
ager of manufacturing, Ethyl! Corp 


(Continued on next page) 
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V ODERN METALS Need Modern Chemicals 


Investigate BsAi Fluorides and Fluoborates 













erica te 
7 The Light Metal Industry GO; Steel maw 
1. Alkali Fluoborates (Ammonium, Potassium, 8. Sodium Fluoride —For rimming. 
S beer Sodium) — 
ric Co For use as purifying and melting fluxes, oxida- 
er wi tion inhibitors, grain refining agents, and for Powdered Metallurgy ~ 
ohn £. heat-treating. 9. Ammonium Fluoborate 
u were 2. Potassium Chromium Fluoride To impart desired porosity. 
>, Com To introduce small quantities of chromium in : F 
aluminum alloys. Other B&A Fine Chemicals 
een : re ‘ for the Metal Industry: 
a 3. Potassium Titanium Fluoride = 
( are . =e P ° ° ° ° 
5 Corn For grain refining and improved tensile 10. Acid Fluoboric 18. Boron Trifluoride, Gas 
| strength. - and Various Complexes 
, Ss 11. Acid Hydrofivoric, 
named ‘ LT cs 19. Chromium Fluoride 
fhshion The Electroplating Industry @@ Reagent 
orp. of al ; : 20. Cuprous Chloride 
—_—" 4. Metal Fluoborates (Lead, Tin, tron, Copper, 12. Aluminum Chloride, 
Nickel, Cadmium, Indium) Solution 21. Ferrous Ammonium 
ed gen- Electrolytes for plating baths; help increase Sulfate 
icturing plating output, lower operating costs, con- 13. Aluminum Fluoride, 
orp. of serve critical plating metals. Crystal 22. Lead Nitrate 
5. Sodium Acid Fluorides os Ba FURIE 23. Potassium Acetate 
€€n ap- sa dee nl atl : . Ammonium Acetate 
nd Cx For use in acid plating baths. 04. Potassium Bifluoride 
i af 6. Magnesium Fluoride 15. Ammonium Oxalate an 
orp For use with chromic acid for surface treat- , 
iil ten ment of magnesium. es 16. Ammonium Sulfate, Tetra 
t Good- AS Purified and Reagent 26. Potassium Nitrite 
eap i : } ; ue , 
hoy § Gray Iron Castings tits ?, Ammonium Thiosulfate 27. Stannous Chloride 
ized by 7. Potassium Fluoborate 
ttee for To increase fluidity, machinability and 
tensile and transverse strengths. 
nted to 
staff of 
FINE CHEMICALS NY, 
5 —e Clip this coupon to your letterhead and mail today! 
irge 0 
Motor — a a ee ee ee ee ee ee) 
viously iz 
Cr. | GENERAL CHEMICAL DIVISION, Allied Chemical & Dye Corporation, 40 Rector Street, New York 6, N. Y. 
AS been Please send me information on the following B&A Product(s). (Write in 
ahysics, REAGENTS number and principal use: ) 
. 
; I 








named 


‘nest: [i BAKER & ADAMSON | 
5 been Fite Qumicale- Name 























Hous- § Company 
man- 
| mi IB GENERAL CHEMICAL DIVISION J Address 
P Allied Chemical & Dye Corporation MM-4 
40 Rector Street, New York 6, N. Y. | City. Zone State 
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| THE WAY TO CUT... 


ost of surrounding design 


Although the sleeve bearing is longer than other types 
it is also much smaller in outside diameter. The 
weight of parts required to support bearings varies 
directly as the length of the bearing but it also 

varies directly as the square of the outside diameter 
of the bearing. Therefore the use of bearing types 
which are large in diameter and short in length 
frequently results in the use of surrounding parts 
which are unnecessarily heavy. Since unnecessary 
weight costs unnecessary dollars, consider the sleeve 
bearing not only for its own initial low cost but 
because of the possibility of reducing the weight and 
therefore the cost of the surrounding parts. 








There is a Bunting Enginéer near you. Consult 
him. Or send your inquiries direct to our 
Product Engineering Department at Toledo, 





Bunting. 


BRONZE BEARINGS ¢ BUSHINGS * PRECISION BRONZE BARS 





The Bunting Brass & Bronze Company « Toledo 1, Ohio 


Branches in Principal Cities * Distributors Everywhere 






For more information, turn to Reader Service Card, Circle No. 440 








news of | ENGINEERS 








Ralph E. Cross, directo: 
ecutive vice president, Cross 
been appointed as directo: 
Metalworking Equipment D R 
ness and Defense Services 
tration, U.S. Dept of Comm« 


H. L. Wagener has been nap 
special consultant to the technical 
search group, KSM Products 


Herbert E. Brumder, gene; 
manager, was elected president an 
treasurer of Downingtown Iro; 
Works, Inc., a division of Presse 
Steel Tank Co. 

Frank R. Ward has joined th 
Atomic Power Div., Westinghous 
Electric Corp., as a project coordinator 
in the Reactor and Materials Dept 
Mr. Ward was formerly on the staf 
of the Division of Reactor Develop 
ment, Atomic Energy Commission. 

William C. Rowland, former| 
head of the Manufacturing and R 
pair Div., Wetinghouse Electric ( orp 
has been assigned responsibility fo: 
the Steam Div. which operates the 
firm’s largest plants at South Phila. 
delphia. Succeeding Mr. Rowland is 
Chris Bartlett, formerly assistant 
manager of the Transformer Diy 
Ray H. Timmons has been named 
works manager of the Steam Div. 


George H. McBride, formerly as 
sistant manager of the Westinghous: 
Switchgear Div., has been appointe 
manager of the company’s Micart 
Div. 

E. Mortensen has been electe: 
president of Wesson Tool Co. 

Richard T. Ubben has bee 
named as divisional technical coordin- 
ator, Paint Division, Pittsburgh Plate 
Glass Co. Other appointments in the 
division are: Dr. Pierson G. Boer- 
mans, as divisional supervisor 0! 
trade sales development, Dr. Chester 
G. Gauerke as divisional supervisor 
of resin development and Robert L. 
Nelson as administrative assistant (0 
Dr. William W. Bauer, technica 
director of the firm’s Paint Div. 


Thomas H. Brumagin has beet 
named chief engineer of the Ajax 
Flexible Coupling Co., Inc. 


Ray W. Patridge has assumed the 
position of service manager, Lebanon 
Steel Foundry. Mr. Patridge will b 
available for customer contact with 
regard to shop matters. Roy W. Daub 
has been named chief planning eng! 
meer at Lebanon Steel Foundry. 


(Continued on next page) 
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Look at the savings! 


|. Saving in time—swaging is fast, in- 
creases output. 


2. Saving in labor—swaging can be done 
by unskilled labor. 


3. Saving on machining—swaging reduces 
metal, does not cut it away wastefully. 


4, Saving on rejects—the one piece tube 
is a generally better product than the 
assembly—has a better finish, better re- 
siliency. 


An informative booklet on 
swaging containing com- 
plete descriptions of Tor- 
rington Rotary Swagers is 
yours for the asking. Send 
for it today; it may save you 
money tomorrow. 





See Torrington Swaging Machines in action. 


VISIT BOOTH 964 


at the ASTE Industrial Exposition, 
Philadelphia, April 26-30. 


THE TORRINGTON COMPANY 


Swager Department 
660 North Street, Torrington, Conn. 
Makers of Torrington Needle Bearings 






































.for teme and cost savings 


Mandrel Swaging. 


TORRINGTO 


For more information, turn to Reader Service Card, Circle No. 343 
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This connector tube has a 3/8” bore, and one end is fitted 
with a turned nose piece which has a 5/16’ square broached 
hole to receive a square driving rod. The cost of the tube 
was greatly influenced by the cost of making and assembling 
the nose piece. 

















Torrington swaging experts were able to eliminate the 
assembly and turning of the nose piece by simply redesigning 
the blank tube. 








Result—one swaging operation over a square mandrel, and 
the piece was finished except for squaring up the end. 

















FORGING 
HAMMER 


Here is a “Package” that will get rid 
of a costly and annoying problem . 

In fact, it will save up to 60% of costs 
for cutting and chipping tools .. . the 
best life is gotten out of today’s steels 
through proper dressing . . . proper 
steel, properly treated, will reduce costs 
substantially. Now, at your own con- 
venience, you can dress as many tools 
as are needed, and keep close control 
of your tool inventory. 

The complete “Tool Dressing Pack- 
age”, entirely engineered by LOBDELL 
UNITED CO., (subsidiary of United En- 
gineering and Foundry Co.) . . . in- 
cludes all of the Forging, Heat Treating 
and Dressing Equipment . . . plus, the 
practical methods needed . . . and this 
"Package" not only reduces inventory 
costs, but it can do this at low initial 
cost, recoverable nominally in one year 

without special metallurgical 


FORGING FURNACE 


control. 

The “versatile NAZEL Electro-Pneu- 
matic Forging Hammer is the LOBDELL 
UNITED CO. product... For the addi- 
tional equipment presented within this 
“Package”, LOBDELL is joined by a 
group of the most reputable leaders 
in their fields: 

Heating Equipment by Eclipse Fuel 
Engineering Company 

Tool Grinding Equipment by Black 
and Decker Company 

Accessory Tools and Tool Steels by 
Bedford Tool and Forge Company 








QUENCH TANK 





TEMPERING FURNACE 


A copy of LOBDELL’s new ‘Tool 


Dressing Package" Bulletin will 


give you further details. 


LOBDELL uniten company 


WILMINGTON 99, DELAWARE 
A SUBSIDIARY OF UNITED ENGINEERING AND FOUNDRY COMPANY 









TOOL GRINDER © 


1836-1954 & 






For more information, turn to Reader Service Card, Circle No. 450 
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news of | ENGINEERS 


Lee S. Busch, research : 
Mallony-Sharon Titanium Corp, },. 
been appointed to the Sub-Commit,, 
on Heat Resisting Materials, Nat 
al Advisory Committee for A 

tics. 

G. Russell Tatum has been name; 
as general manager of Vitro Labora. 
tories, a division of Vitro Corp, of 
America. 


Arthur J. Burke has been ap 
pointed chief engineer, Richardson 
Scale Co. 


J. P. Smith, formerly chief en. 
gineer of the Daven Co., has bee 
promoted to director of engineering 
and Walter Voelker has been ap 
pointed as chief engineer of the com 
pany. 

Edward J. Charlton, manager 
development engineering, Lukens 
Steel Co., has been made manager oj 
fabrication at the Lukenweld Di 
Frank C. Kardevan, present manager 
at Lukenweld, will join the company’s 
field sales organization. William H. 
Funk, assistant manager of develop. 
ment engineering, will become acting 
manager of the new products devel. 
opment dept., reporting to the man. 
ager of Market Development. 


Augustine R. Marusi, vice presi 
dent in charge of Eastern operations, 
Chemical Div., Borden Co., has been 
named president of the division. 


Edward L. Hart has joined Serve! 
Inc. as manager of civilian qualit 
control. 


Ray H. Sutter, president, has an 
nounced the purchase of the entire 
stock of Sutter Products Co. and the 
retirement of Percy L. Sutter, vice 
president. To meet expanding oper: 
tions, the following appointments in 
personnel were announced: Russell 
F. LaBeau as executive vice president 
in charge of all operations; Earl J. 
Blough as chief engineer; Oscar 
Bernth as plant manager; Seymour 
L. Collins as manager of material con- 
trol and customer service 


Alan S. Chase has been made presi: 
dent of Tekwood, Inc. wholly owned 
subsidiary of U.S. Plywood Corp. 


Dr. John D. Ryder, head of the 
electrical engineering dept., Univer 
sity of Illinois, has been named Dean 
of the School of Engineering at Michi- 
gan State College. 


Dr. Max Bettman has joined Nx 
tional Carbon Research Laboratoriés 
to work in solid state physics. Other 
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AJAX-NORTHRUP 
HIGH MELTING SPEED 


saves more than just TIME 


Mitte 





Named 


abora. 





Ofp. of 
Cen ap 
hardson Time saved ... more heats. . . increased 
production are obvious benefits of AJAX- 
ief en. NORTHRUP Hi-Speed Induction Melting. 
as been Perhaps not so obvious, however, are many 
a additional savings . . . important whether you 
yma have one melt a day or twenty. 
The AJAX-NORTHRUP Induction Fur- 
ager o| nace melts so fast that there is practically no 
ukens chance for oxidation. Without electrodes or 
lager of combustion gases, there is almost complete 
id Di freedom from contamination of any kind. 
bie Metal losses are virtually eliminated. Savings 
jam H in even the base metals are substantial. In the 
levelop- costly and more easily oxidized alloying metals, ee 
acting savings are so large as to seem unbelievable... : i : 
5 devel but they are true. A foundry casting 18-8 type (| 
ad alloys reports 100% recovery of nickel; 99% eee poure 
chromium; 95% molybdenum and similarly IN JUST 25 MINUTES 
vahions large percentages of every alloying element. - 
Ecos A typical non-ferrous foundry reports reduced a 
nN. melting costs of over $33.00 a ton. 
Ssuel These savings can be realized in any foundry, 
quality ferrous or non-ferrous, providing an excel- 
lent return on your original investment in 
has an AJAX-NORTHRUP equipment. 
} entire We would be pleased to show you actual 
“am cost data that other AJAX-NORTHRUP Fur- 
abo nace users have made available. Just write or 
ents in telephone us. 
Russell 
esident 
Earl J. 
Oscar 
ymour 541 
ial con- 
e presi- 
vee! SINCE 1916 
rp. 
of the 
Jniver- 
1 Dean 
Mich INDUCTION HEATING-MELTING 
od Na- AJAX ELECTROTHERMIC CORPORATION © AJAX PARK, TRENTON 5, NEW JERSEY 
atories 
Die: Airociated Componies: Ajax Electrometallurgical Corp. . Ajax Electric Furnace Co, . Ajax Electric Company, Inc. . Ajax Engineering Corp, 
For more information, turn to Reader Service Card, Circle No. 488 
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HOEGANAES | 
appointments to the Laboratories j, 


clude: Dr. Earl Wesley Murbach :, 


work on electrochemical problems 


Sponge Iron Powder | ®svoc's¢ 


analytical chemistry; Dr. Law ence 
M. Litz, and Dr. Robert M. Broud: 


to work in solid state physics. 











Dr. Warren C. Lothrop has bee; 
for | appointed a vice president of Arthu 
D. Little, Inc. Dr. Lothrop will be 
| in charge of the Research and Devel 
\ Powder Metallurgy Fabrication opment Div. 


| George W. Russell has been 
& Other Metallurgical Purposes named assistant general manager of 
| American ~Cyanamid Co's newl 
4 iI formed Pigments Div. 
i Frank W. Glaser has been elected 
ii : . | | vice president of the American Elec- 
ae ; eS tro Metal Corp. 








George Davis and Lowell Con. 
rad were appointed chief engineers, 
Construction Machinery Div., Clark 
Equipment Co. 








| Stanley G. Benner has been ap- 

pointed to the staff of the Ceramic 
Coating Dept., Chemical Equipment 
Div., General Ceramics and Steatite 


Corp. 


G. A. Fuchs has been made gen- 
eral superintendent, Fire Brick Div., 
Laclede-Christy Co. 


Dr. Raymond B. Seymour has 
been named president, Atlas Minera! 
Products Co. 


Robert R. Fink has been ap 
pointed manager of product design, . 
Kawneer Co. 














The new American Plant | Fred H. Johnson, Leiand B. Luel- ' 
len and Dr. Edwin D. Martin, three 
at Riverton, N. J. is now in production. key executives at Inland Steel’s In 7 


diana Harbor Works, will be freed of 
operating duties to devote full time 
to research programs. Fred H. John- 
son, formerly chief engineer, will be 
assistant to the vice president in 


E KST R A N D & T a 0 LA N D ; | N c . charge of steel manufacturing; Mr . 


Luellen, formerly assistant general 





441 LEXINGTON AVENUE superintendent, will be assistant to 
the vice president in charge of steel 
NEW YORK 17, N. Y. manufacturing and Dr. Martin, super- 


intendent of research and develop- 
ment has been relieved of his respon- 


Sellers of Hoeganaes Sponge Iron Powder sibilities in order to concentrate upon 
a full-time research program. 
We will be at Metal Powder Association meeting in Chicago, Arthur H. Kirkpatrick has been 
: promoted to the newly created posi- 
April 26, 27 and 28, 1954. tion of special projects engineer, 
Frederic B. Stevens, Inc. 
BOOTH NO. 11 Malcolm M. Coston has been ap- 


ah es 


pointed manager of the Process Equip- 
ment Div., Rodney Hunt Machine Co. 


(Continued on next page) 
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HERE’S THE 
ANSWER 
TO FAST 
ACCURATE 
SELECTION 
OF STAINLESS 
STEELS 










The answer to most of your questions about stainless 
steels are right at your finger tips, when you use Crucible’s 
unique new Stainless Steel Selector. 


Want to know the machinability characteristics of a 
stainless grade? Resistance to corrosion or scaling? Physi- 
cal or mechanical properties? You can get the answers to 
these and other questions simply by setting the arrow on 
the Selector slide at the proper window. It’s just as quick 
and easy as that. 

And almost as fast as you get the answer, you can get 
the steel you need. For many of the REZISTAL stainless 
steels shown on the Selector are carried in stock in 
Crucible warehouses conveniently located throughout the 
country. 

To get your free copy just fill in and mail the coupon. 
Better do it now. 


RUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * 


TOOL * 


RESISTANT 


see note “A” 














REZISTAL STAINLESS °* 





FULLY 






MATION OM ALL CORRESIVE CONDTTIONS, 











OM SPECIFIC GRAVITY 7.8, 365 DAYS, AND UNIFORM 


ROOM TEMPERATURE- MECHAM! 


si) ! va tmPeRatuR 
PHYSICAL PROPERTIES PROPERTIES con PROPERTIES AT ELEVATED TEMPERATURE 


REZISTALo =| 
STAINLESS STEEL | 
SELECTOR / 


FOR MAKING THE MOST OF 
STAINLESS STEEL 





NOMINAL COMPOSITION 





HOW THE SELECTOR WORKS: 


Start with the problem. For example, resistance 
to corrosion in contact with copper sulfate. Just 
set the slide at the proper index number shown 
on the Selector (in this case on the back), and 
you have the answer in a second — grades 302 and 
316 are fully resistant to this form of attack. 


Crucible Steel Company of America 
Dept. MM, Henry W. Oliver Building 
Pittsburgh, Pa. 


Name 








Company Title 


Address. City 
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‘first name in special purpose steels 


STAINLESS STEELS 


MAX-EL * ALLOY * 


For more information, turn to Reader Service Card, Circle No. 393 
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CAUTION THE COMPLE HATURE OF CORROSIOM, MULT:THBE OF MEDIA AND VARIABLES AFFECTING CORROSION RATES, NECESSITATED 
LUMETING THIS DATA TO 4 REPRESENTATIVE GRADES AND 30 COMMON MEDIA, 11 15 ALWAWS RECOMMENDED THAT MATERIAL BE TESTED 
WYDER ACTUAL SERVICE COMDIELONS PRIGR TO USE. CALL ON CAUCIBLE'S TECHNICAL SERVICE FOR — and BORE compere raFOR. 


MOTE “A ~ FULLY RESISTANT” MEANS THAT HE LABORATORY TESTS, PENETRATION RATE PER YEAR 6 LESS THAN 0.0044 INCHES, GATED 
CORROSION RATE. 36 
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with «a CAMBRIDGE 





WOVEN WIRE CONVEYOR BELT! 


Metal parts are tempered and cooled on this specially fitted 
Cambridge Woven Wire Conveyor Belt. Entire operation is con- 
tinuous and automatic, requires no manual handling and elimi- 
nates batch operations! 


Regardless of whether your process temperatures range from sub-zero 
to as high as 2100° F . . . whether you use water rinses, acid pickles or 
other corrosive processes . . . a Cambridge woven wire belt can help you 
cut manufacturing costs by contributing to automation . . . continuous, 
automatic production. 

Cambridge belts are all metal and can be woven from any metal or 
alloy. Thus, they are impervious to damage from heat, cold or corrosive 
conditions. That’s why they can be used to process parts or materials 
while moving from one location to another. Because of their open mesh 
construction they permit free circulation of process atmospheres, free 
drainage of process solutions. 


They are available in a wide range of specifications for carrying light or 
heavy loads, large or small parts. 


Special raised edges or cross-mounted cleats to hold your product on the 
belt during flat or inclined movement are easily supplied. 


Get the full story—FREE! Learn how Cambridge Woven Wire Con- 
veyor Belts can help you boost efficiency by continuous, automatic 
production . . . automation! Write today for your free copy of this 
manual of belt applications. It’s the most complete text available. 





Or, for immediate advice, call in your Cambridge Field Engineer. 
You can rely on him to make just the right recommendation for 
you. Look under "Belting-Mechanical” in your classified telephone 
book, or write direct, for the Cambridge man nearest you. 


The Cambridge Wire Cloth Company 


DEPARTMENT A 
CAMBRIDGE 4, 
MARYLAND 







Oe SPECIAL 
CONVEYOR? METAL 
BELTS | FABRICATIONS 


OFFICES IN LEADI 
For more information, turn to Reader Service Card, Circle No. 316 
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Roger F. He 


dent in charge o 





pes VICE pres 
manufacturing 
American Can Co., has been 
pointed to special duty with the De, 
of Defense in Washington 


Samuel N. Johnson has 
named project engineer at the Ge, 
eral Electric Chemical Materia} 
Dept.’s phenolic products plant 4 
Pittsfield. Henry J. Digeser has bee; 
named process engineer at the sany 
plant and in the same department 
Harry S. Komer was named superin 
tendent of the Chemical Materija\: 
Dept.’s plant in Anaheim, Calif. 


Gary Steven, expert on high. 
temperature metallurgy has been ap. 
pointed senior metallurgist at Armour 
Research Foundation, Illinois Insti 
tute of Technology. Chester A. Mar. 
cowka, formerly with the A. 0 
Smith Corp., has been named a cer 
amic engineer in the Ceramic and 
Minerals Dept. Promotions of four 
engineers to high positions in the 
Heat-Power Dept. at the Institut: 
have been announced as follows: Dr. 
Henry E. Robinson, from research 
engineer to senior research engineer: 
Channon F. Price from assistant 
supervisor to supervisor of one of the 
thermodynamics sections; John C. 
Lee, from assistant supervisor to su- 
pervisor of the hydraulic power equip 
ment section, and John P. Nord- 
haus, from assistant supervisor to su 
pervisor of the other thermodynan 
ics section. 











NG INDUSTRIAL AREAS | 


Died .. . Thomas R. Heyward, Jr., 
chairman of the board and founder o! 
The Duraloy Co. 


news of | COMPANIES 





Alloy Rods Co. formally dedi- 
cated its new Pacific Coast division 
manufacturing plant located at 750 
Lairport St., El Segundo, Calif., on 
Feb. 18. 


Barth Stamping & Machine 
Works, Inc. has formally changed 
its name to the Barth Corp. 


L. J. Mueller Furnace Co. an¢ 
Worthington Corp. have announced 
jointly an agreement for the transfer 
of the net assets, name and goodwill . 
of Mueller to Worthington in ex- 4 
change for Worthington common 
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We admit if...your business is different 


C That’s why we offer a unique metallurgical service to all manufacturers 
U- . . ° 

‘ me who have steel problems. We know that steels behave in different ways, in 
: Ee MILL different plants, depending upon what your operations are. We know that 





the solution, whatever it is, must be tailor-made for your production setup. 


Our field metallurgist, the first man on this team, goes right into your plant 
to find out the facts about your particular problems. He talks to your 
production men and engineers, makes notes. 


Information he gathers is discussed with Republic mill and laboratory 

3-Dimension metallurgists. All three men then focus their combined knowledge of alloy 
Metallurgical Service steels, heat treatment, forging and fabrications on your problem. The recom- 
mendation they come up with is based on your costs and your equipment. 


Many manufacturers who have used this Republic 3-D Metallurgical Service 
have found ways to increase production, make better products, and cut 
costs. Perhaps you can achieve these same benefits. A call to your nearest 
Republic office will start the ball rolling. 


REPUBLIC STEEL CORPORATION 
- Alloy Steel Division + Massillon, Ohio 
n 4 GENERAL OFFICES e CLEVELAND 1, OHIO 
) : Export Department: Chrysler Building, New York 17, N. Y. 


| REPUBLIC 
| ALLOY STEELS 


} Other Republic Products include Carbon and Stainless Steels— Sheets, Strip, Bars, Wire, Pig Iron, Steel and Plastic Pipe, Bolts and Nuts, Tubing 








For more information, turn to Reader Service Card, Circle No. 489 
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FRICTION ABRASION 


CORROSION EROSION 


in the processing industries... 


REDUCE COSTLY WEAR 


with Carboloy,cemented carbides 








Dies for the extrusion or pill pressing 
of highly abrasive ceramics, pharma- 
ceuticals or powdered metals, equipped 
with Carboloy cemented carbide, re- 
mained on the job many times longer 
than any other material. 










In one plant, steel spray nozzles for 
homogenizing and dehydrating food 
products lasted 100 hours, due to the 
corrosive-abrasive action of the food 
products. Then Carboloy cemented car- 
bide nozzles were used, and nozzle life 
increased to 3000 hours. 





Steel valve stems and seats in a re- 
frigerator regulating valve were 
quickly corroded and worn by am- 
monia. To resist this, inserts of 
Carboloy cemented carbide were sub- 
stituted. Valve life increased 5 to 6 
times. 


HERE ACIDS, alkalis, heat, oxi- 
dation and the like reduce 
equipment life, you can slow down 
wear, reduce maintenance costs, 
increase production and improve 
product quality with Carboloy 


cemented carbides. 


The Carboloy organization manu- 
factures cemented carbides in stand- 
ard stock items, or designs them 
to your specifications for spray noz- 
zles, steam valves and orifices for 
processing foods, soaps and drugs. 
Plus countless other applications 
such as core pins for ceramic bak- 
ing where friction, corrosion, -ero- 
sion and abrasion must be resisted. 


Ask your equipment manufacturer, 
or write us, about strategic parts 
made wear-resistant through use 
of Carboloy cemented carbides. 


Put These Outstanding Characteristics 
To Work In Your Plant: 


High abrasion resistance 
High corrosion resistance 
High erosion resistance 

High heat resistance 

High impact strength 

High friction-wear resistance 
Nonmagnetic 

Light weight (where desired) 





CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11175 E. 8 Mile. Street, Detroit 32, Michigan 


“Carboloy” is the trademark for products of the Carbéloy Department of General Electric Company 







SETTING THE PACE FOR INDUSTRIAL PROGRESS 


For more information, turn to Reader Service Card, Circle No. 317 
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stock. The Mueller plant an 
ities will be operated as the 
Climatrol Div., Worthington ‘ 





Luelle; 


Fiber Research Corp. wa 
ized as a Massachusetts com} 
undertake the commercial d 
ment of certain research activities o| 
National Research Corp. 


Shell Chemical Corp. has a 
nounced that a new epoxy resin plan 
in Houston, Tex. will triple the com 
pany’s supply of Epon resins. 


4 - 


Du Pont has announced that , 
new pigment colors research labora 
tory will be built at its Newark, N,] 
plant. 


American Can Co. has announced 
breaking of ground on a 40-acre tract 
in Barrington, IIl., for the construc. 
tion of its new Research and Devel 
opment Center. 


Worthington Corp. has an 
nounced that its new flexible hydrau 
lic test laboratory has been completed 
and placed in operation at the Har. 
rison Works of the company. 


National Cyliner Gas Co. has an- 
nounced that it will soon begin con- 
struction of a $3,500,000 plant for . 
the manufacturing and distribution of J S| 
liquid oxygen on a site located on & 
the south side of Chicago. 


Lamson Corp. has formed a new 
department which will specialize in 
the manufacture of mechanical acces 
sories necessary for the control and 
operation of atomic energy power 
plants of all types. 


Scintilla Magneto Div., Bendix 
Aviation Corp., has changed its 
name to Scintilla Div. [ 
Librascope, Inc., a subsidiary of al 
General Precision Equipment Corp., q 
has announced the acquisition of the ; 
Minnesota Electronics Corp. 


Metallizing Engineering Co., 


Inc., has announced plans fora new 7 c 
plant at Westbury, L.I., N.Y. The ; ‘ 
new building is scheduled for com- 
pletion by July 31, 1954 and will oc- 

cupy 65,000 square feet of a 7-acre 7 t 
tract. { 


Hanson-Van Winkle-Munning 
Co. has acquired the assets, customet 
lists, good will and personnel of the 
Electroplating Equipment & Supply 
Div., A. J. Lynch Co. 


The R. M. Reichl Co. has been 
established specializing in develop- [Ry 
ment engineering, process-develop- 
ment and consulting with offices at 
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What do you waste 


in scrap? 

















Stop material waste with... - 


IMPACT FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


Think of the metal waste if the cylinder cap shown 
above were machined! The turnings would represent 
dead loss—expensive material and machining time. 

By employing Hunter Douglas Impact Forging, 
the cylinder cap shown was produced on a mass pro- 
duction basis. The contoured grain flow of a forging 
gave great strength to resist high bursting pressures. 
Metal waste was practically non-existent, machining 
time was reduced to minor finishing operations with 
the resultant saving in production time. 

Cold Impact Forging is a mass production tech- 
nique perfected by Hunter Douglas and offering the 
strength and grain flow of a forging with the toler- 


write for free brochure on your company letterhead 4 J N T F D p 0 lJ G LA S CORPORATION 


RIVERSIDE, CALIFORNIA 


DEPT. M5 « 


ance and precision of an extrusion. In most cases, a 
part is forged to final print, in every case machining 
operations are reduced to a minimum. For example, 
note in the illustration that the hexagon nut and 
cylinder cap were forged in a single operation. 

Hunter Douglas has produced millions of high 
strength aluminum alloy impact forgings at great 
savings in time, cost, and material. If you are 
designing or producing a part calling for close 
tolerances and high strength, in quantities of from 
one thousand to one million per month, find out 
how Hunter Douglas Impact Forging can improve 
your production picture. 


For more information, turn to Reader Service Card, Circle No. 508 
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Bausch & Lomb 
BENCH COMPARATOR 
For Only $765! 














ONLY 

if STANDARD UNIT 

with the EASE, SPEED 

and ECONOMY of 
UNDER-STAGE 

. LLUMINATION 





NOW! LOW COST, FAST OPTICAL INSPECTION! 


Here’s how you save every way with this new Bausch & Lomb Bench Com- 
parator. Save inspection costs—expensive holding fixtures no longer 
needed for most work. Save inspection time—no complicated set-up. 
Simply lay most kinds of work on table . . . see accurately magnified sil- 
houette at eye level on 10” screen-——biggest screen, with biggest field, in 
this low price range. Makes accurate inspection so easy that a new operator 
can quickly keep pace with capacity production. Often reduces many com- 
plicated measurements into one easy, fast 
visual check. Save by nipping costly produc- 
tion errors in the bud. And of course you save 
on purchase price—a workable unit for only 
$765. Put this new, dependable B&L Bench 
Comparator to work on your production. 





SOLD AND DISTRIBUTED EXCLUSIVELY 
BY THE DoALL COMPANY 


For full information, call your local DoALL 
Sales-Service Store, or write: The DoALL Com- 
pany, 254 N. Laurel, Des Plaines, Illinois. 





Make fast, accurate measure- 
ments with the easily at- 
tached micrometer stage. 
(Optional at small extra cost.) 
Reads to 0.0001”. 









BAUSCH 6 LOMB 
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INSTRUMENTS 











For more information, turn to Reader Service Card; Circle No. 479 
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110-11 70th Road, Forest Hills, Ny 
The new company has been org } 
by R. M. Reichl, formerly vi 
dent of Hydropress, Inc. 


nized 
Presi 


Lindberg Engineering Co.’s D, 
troit Office recently moved into jt. 
new modern offices at 1220 South 
Woodward Ave., Royal Oak, Mich 


The Texas Plastic Developmen; 
Corp. has been organized in Houston. 
Tex., with Pete McNee as president 
and Paul W. Kollar, vice president in 
charge of development and produc. 
tion. 


Torrington Manufacturing Co, 
has announced completion of its new 
Oakville, Ont. plant for its wholly. 
owned subsidiary, The Torrington 
Manufacturing Co. of Canada, Ltd. 


Metallurgical, Inc. recently held 
open house ceremonies for its new 
ultra-modern metal treating plant in 
Minneapolis. 


Adamas Carbide Corp. has moved 
to a new million-dollar plant at Ken- 


ilworth, N.]. 


Crucible Steel Co. of America 
has acquired a 50 percent interest in 
Vacuum Metals Corp., the nation’s 
only producer of high-purity metals 
by the vacuum melting process. Vacu- 
um Metals was formerly a wholly 
owned subsidiary of National Re- 
search Corp. 





news of | SOCIETIES 





Boston College has announced a 
special two weeks intensive course in 
Modern Industrial Spectroscopy at 
Chestnut Hill, Boston, Mass., from 
July 12-July 23. 


The College of Engineering, 
State University of Iowa, announ- 
ces the fifteenth Management Course 
to be held June 14 through June 26 in 
Iowa City. 


Drexel Institute of Technology 
is planning a new $1,400,000 basic 
Sciences Laboratories Center to be lo- 
cated on the block west of the existing 
group of Institute buildings at 32nd 
and Chestnut Streets, Philadelphia. 


Massachusetts Institute of Tech- 
nology has announced a special one 
week summer program in Corrosion, 
to summarize the fundamental and 
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er minute 


A patented TOCCO Process for ferrous and 
non-ferrous tubing. Check these advantages. 


Y a production speed of 200’ per min. 


¥ lowercost because of increased pro- 
duction and lower maintenance. 


¥Y a smooth, continuous weld—no 
stitching. 


Y an extra strong weld—because it’s 100% 
uniform and continuous. 


Y no scaling of ferrous tubing. 


VY controlled upset— either I.D. or O.D.—or in 
some cases none. 


Whether it’s welding, heat-treating, brazing, melting or heating for 
forging operations, it pays you to investigate TOCCO Induction 
Heating as a means to better products, faster and at lower cost. 


- Mail Coupon Today 


THE OHIO CRANKSHAFT CO. 
Dept. T-4, Cleveland 1, Ohio 


Please send copy of “TOCCO Induction 
Heating” 


BULLETIN 


Name 
Position 
Company 
Address 


Zone State 


For more information, turn to Reader Service Card, Circle No. 361 
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Barrel finishing boosts 


die maker's production 5000% 
~~ 





This almost unbelievable production increase ~* 
y tS was made by Callahan Can Machine Co., Inc., 
@ > a ENS makers of bottle cap dies, when they switched 
“a to the HONITE Barrel Finishing Method. Too, 
per-unit labor costs for finishing were cut by a phenomenal 99.8% ! 

Dies are used to stamp out painted bottle caps. The problem was 
to remove sharp edges so that paint on the cap flanks would not be 
scratched. Former method of hand stoning each die resulted in low 
production with many rejects because hand stoning did not effec- 
tively round off the edges. 

A HONITE barrel finishing machine, using SUPER-HONITE 
chips and the recommended HONITE compound was installed. 
Production immediately jumped to several hundred pieces per day. 

Dies came out perfectly uniform, quality was improved and the 
reject problem was eliminated completely! 


METAL FINISH, INC., Newark, N.J., is the HONITE dis- 
tributor servicing the Callahan Can Machine Co. Your 
HONITE distributor can help you increase production 
and cut costs, too. Call him today! 





> Og 
: : MINNESOTA MINING & MFG. CO., Dept. MM-44, St. Paul 6, Minn. 
I'd like to get more facts about HONITE Service. 





C) Send me free copy of “3M Barrel Finishing” Manual 
C I'd like to talk with a HONITE Sales Engineer 


COMPANY. .cccccccccscccccccccccrccssssssesccsveseseeeessseseees 
ADDRESS « oc cccccccccccccccccsccccccecccccesecerecccesecsececeess 


Type of product to be finished... ..cccccccecececeesseseeeeseeseeesese 


Made in U.S.A. by Minnesota Mining and Mfg. Co., St. Paul 6, Minn.-also makers of “Scotch” Brand 
Pressure-Sensitive Tapes, “Scotch” Sound Recording Tape, “Underseal” Rubberized Coating, “Scotchlite” 


er ee ee ee ne 


Reflective Sheeting, “Safety-Walk” Non-slip Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: 
122 E. 42nd St., New York 17, N.Y. In Canada: London, Ont., Can. 


For more information, turn to Reader Service Card, Circle No. 437 
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given at MIT during the 195 
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recent advances in this field, to he 


mer Session, June 21-25. A 
summer program in Lubrication Fp 


gineering will also be held at MI 


from June 15-25. 


American Society of Tool Ep. 
gineers has announced the appoint. 
ment of Colonel Leslie S. Fletche; 
to the position of Research Fund 
Director. 


The second award of the K.C. 1; 
Medal for meritorious achievement 
in advancing the science of tungsten 
has been made to Thomas Brennan 
Nolan of the U.S. Geological Sur- 
vey. 


Illinois Institute of Technology 
has announced that tuition scholar. 
ships have been awarded to three 
metallurgical engineering students at 
the Institute by Foundry Education- 
al Foundation, Cleveland, Ohio. 
The winners are Ronald B. Diamond. 
Fred L. Seppi, and James M. Mosby. 


The National Association of 
Corrosion Engineers has announced 
the following 1954-55 appointments: 
Aaron Wachter, president; F. L. 
Whitney, Jr., vice president. The As- 
sociation has also announced 1954 
awards to Dr. Irving A. Denison to 
receive the Willis Rodney Whitney 
Award, E. H. Dix, Jr., to receive the 
Frank Newman Speller Award. 


The American Institute of Min- 
ing and Metallurgical Engineers 
has announced that the Robert W. 
Hunt Award will be presented to 
J.F. Elliott, J. B. Wagstaff, and R. A. 
Buchanan for their joint authorship 
of a paper entitled ‘‘Physical Condi- 
tions in the Combustion and Smelt- 
ing Zones of a Blast Furnace.” 


(Continued on next page) 





WHEN YOU CHANGE YOUR 
ADDRESS 


Please report both new and old ad- 
dresses directly to MATERIALS & 
MeETHOops five weeks before you 
move. The Post Office will not for- 
ward your magazine to the new ad- 
dress unless you pay extra postage. 
Avoid this needless expense by 
notifying us five weeks in advance. 


MATERIALS & METHODS 
Circulation Department 
330 W. 42 St., New York 36, N. Y. 
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: This Kennedy-VanSaun 
TE CRUSHER SHAFT 


“ went to work on time 


nd 











: thanks to 
" F Standard Steel’s t 


| last 
+ service! 


To keep production moving without delays so 
that finished equipment may be shipped on 
schedule, Kennedy-Van Saun Manufacturing & 
Engineering Corporation realizes the importance 
of Standard Steel’s ability to supply necessary 
materials on time. Vice President F. O. Reedy 
writes: 


























‘A matter of great importance when contracting 
for the purchase of forgings is the problem of 
getting deliveries. We have found when Standard 
Steel Works, as contractors, make a promise of 
delivery, it is very dependable, and this is ex- 
tremely important to us.”’ 




















In addition they have found the analysis and 
quality of the steels used in Standard Steel forg- 
ings and castings contribute to most dependable 
performance records. 

Thus another reason why you should stand- 
ardize on Standard Steel forgings and castings to 
protect your reputation and the quality of your 
products is the fact that you can be certain of 
Standard’s fast service without sacrifice of quality. 

ONE OF SIX REASONS why you should al- 
ways call Standard Steel for forgings and castings. 












































Quality Steel—through production of own Fast Service—a vital factor in the continuing 5 Capacity—wunsurpassed ability to produce 
] steel by acid process. 3 growth of Standard Steel for over 150 forgings and castings of unusual sizes and 
= years. shapes, such as weldless rings all the way 
up to 144” O.D, 
Uniformity—assured by precise control of 4 Testing—radiographic tests, tensile tests, 4 Experience—produced by skilled workmen 
7 forging and rolling operations. hardness tests, ultrasonic probing of internal with 20 to 40 years experience. 


structure, etc. 


For more information write Dept. 8723 


STANDARD STEEL WORKS DIVISION 


Burnham, Pennsylvania 


BALDWIN - LIMA - HAMILTON 


General Offices: Philadelphia 42, Pa. e Offices in Principal Cities 
















For more information, turn to Reader Service Card, Circle No. 419 
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Reduce Machining Time and Cost 


Increase Product Durability 


Malleable iron machines easier 
than any other ferrous 
metal of comparable strength and 
toughness. It can be cast into 
intricate shapes close to final form, 
greatly reducing machining. Malleable 
often can be further formed by 
press or coining operations and 
holes punched instead of drilled. 
Take advantage of malleable’s 
machinability, ductility, resistance 
to shock and corrosion when designing 
new products or looking for ways to 
cut costs on current production. 
Call a malleable foundry and go over 
your products with their engineers. 
Find out how malleable can improve 
your products and save money. 





Automotive 
Differential Case 


Because of malleable’s re- 
markable machinability the 
7%" flange on this casting 
is turned at a rate of more 
than 125 parts per hour. 
Carbide tools are used with 
water as a coolant. Tool life 
averages 18 to 20 hours 
per grind. 


Send for ‘‘Malleable Iron Facts”’ useful 
information on Malleable iron properties and uses. 


Just write to.. 





1200 Union Commerce Building 


Cleveland 14, Ohio 


For more information, turn to Reader Service Card, Circle No. 499 
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Meetings and Expositions 


AMERICAN CERAMIC Society. 
annual meeting. Ch 
April 19-23, 1954. 

AMERICAN ZINC_ INSTITUTE. 
annual meeting. St. | 
April 20-21, 1954 

METAL POWDER ASSOCIATION, 
annual meeting. Chicago 
April 26-28, 1954. 

AMERICAN SOCIETY OF Toor 
ENGINEERS, industrial expo- 
sition. Philadelphia. April 
26-30, 1954. 

ELECTROCHEMICAL SOCIETY. 
spring meeting. Chicago. 
May 2-6, 1954. 

AMERICAN WELDING SOCIETY, 
exposition and national 
spring technical meeting. 
Buffalo. May 4-7, 1954. 

AMERICAN FOUNDRYMEN’S So- 
CIETY, annual convention. 
Cleveland. May 8-14, 1954. 

PORCELAIN ENAMEL _INSTI- 
TUTE, midyear divisional 
meeting. Chicago. May 12- 
14, 1954. 

INDUSTRIAL FURNACE MANU- 
FACTURERS ASSOCIATION, 
spring meeting. Hot Springs. 
May 16-19, 1954. 

BAsiIc MATERIALS EXPOSITION 
AND CONFERENCE. Chicago. 
May 17-20, 1954. 

AMERICAN INSTITUTE OF 
CHEMICAL ENGINEERS, 
spring national meeting. 
Springfield, Mass. May 16- 
19, 1954. 

COPPER AND BRASS RESEARCH 
ASSOCIATION, annual meet- 
ing. Hot Springs. May 23-26, 
1954. 

AMERICAN IRON & STEEL IN- 
STITUTE, general meeting. 
New York. May 26-27, 1954. 

SOCIETY OF AUTOMOTIVE EN- 
GINEERS, summer meeting. 
Atlantic City. June 6-11, 
1954. 

THE SOCIETY OF THE PLASTICS 
INDUSTRY, INC., national 
plastics exposition. Cleve- 
land. June 7-10, 1954. 

AMERICAN SOCIETY FOR QUAL- 
ITY CONTROL, national con- 
vention. St. Louis. June 9-11, 
1954. 

MALLEABLE FOUNDERS’ SOCI- 
ETY, annual meeting. Quebec, 
Canada. June 14-15, 1954. 

AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, annual meet- 
ing. Chicago. June 13-18, 
1954. 
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Could Harnischfeger’s solution be your solution ? 





jher production from mining equipment. Heavy excava- 


tors, such as this Harnischfeger P&H Model 1600 Electric Shovel, 
are designed with Class B insulation on all large d-c motors and 
generators, for heavier loads and longer life. Class B ISOMICA 
tape is used to insulate windings because of its outstanding uniform- 
ity and flexibility features. 





Sreater loads and longer service. For heavy industrial work, 
Harnischfeger P & H Overhead Electric Cranes are sturdily built 
mechanically, use the strongest, most uniform electrical insulation 
for added performance and protection. The ISOMICA insulation, 
which Harnischfeger uses, is strong both mechanically and electrically 
...can be wound using taping machines without breaking. 


2. Brake coil protection with ISOMICA tape. This d-c brake coil 
used in conjunction with 230-v d-c Harnischfeger Crane and Excava- 
tor Motors operating on continuous duty cycle, 75°C rise, gets pre- 
mium electrical protection from ISOMICA tape. Made from long rolls 
of thin continuous mica sheet, this tape has no high spots or voids, 
gives more uniform mechanical and dielectric strength. 


4. Easy application, superior performance. An armature coil 
and a motor field coil, both to be used in Harnischfeger Electric 
Cranes, are wound with ISOMICA tape made from thin continuous 
mica sheet. This is just one of the many specialized insulation ma- 
terials developed by Mico to help manufacturers build improved 
performance into their electrical products. 


Whatever electrical insulation material you need—Class A to Class H—stand- 
ard or special—MICO makes it best. We manufacture it, cut it to size, or 
fabricate it to your specifications. Send us your blueprints or problems today. 


@ wien Srsccbedtre comonn 





Schenectady 1, New York 


Offices in Principal Cities 


In Canada— Micanite Canada, Ltd., Granby, Quebec 


LAMICOID ® (Laminated Plastic) © micaNire © (Built-up Mica) * eypige © (Varnished Fabrics and Paper) * FanRiCATED MICA * ISOMICA® 


For more information, turn to Reader Service Card, Circle No. 486 
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...a practical guide 
to Corrosion-proof cements 
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arias ..Corrosion-Proof Cements 
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HERE in concise form you will find com- 
plete data on the basic types of corrosion- 
proof cements and constructions. Each 
cement is graphically shown in its relation- 
ship to temperature and the broad classes 
of corrosives handled. 

In addition, RESISTANCE TABLES 
are included which cover 176 common cor- 
rosives, and relate them to cements satis- 
factory for that service. And, ESTIMAT- 
ING TABLES guide you in figuring not 
only cement, but also brick requirements for 
most corrosion-proof construction jobs. 


SEND FOR YOUR COPY OF BULLETIN 5-2 TODAY 


TLAS 
MINERAL 


PRODUCTS COMPANY 


101 CHESTNUT STREET 
MERTZTOWN, PENNSYLVANIA 
Plant also at Houston, Texas 





ATLAS PRODUCTS STAND 


... between your process 


and corrosion. 
Corrosion-proot: Cements .. . Coatings . . . Linings 


For more intermation, turn to Reader Service Card, Circle No. 445 
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Zone Melting 





continued fro; 


concentrating all impurities in 4 
end of the ingot, which can thep }, 
cut off and analysed. The p 
of isolating the impurity is 
increased thereby. E. E. Schumache; 
chief metallurgist of Bell Lal 
claims that he and his associates 4; 
on the verge of determining 
nature of the trace impurity contain 
in Chilean copper which makes it th, 
only copper that can be used fo, 
certain copper-oxide rectifier applica 
tions. If this problem is solved, 
may be possible to manufacture th. 
copper with the proper trace element 
and tailor it to ideal efficiency. This 
type of application, of course, Opens 
up a whole field of research and de 
velopment that has scarcely bee: 
touched due to the virtual impos 
sibility of producing ultra-pure m: 
terials in any volume. 


Purifies Organics 

Lesser known and more recent at 
plications of the zone melting tech- 
nique include purification of organic 
materials such as waxes. The ordi- 
nary method of purifying such sub. 
stances is fractional crystallization, 
which requires up to hundreds of 
steps with highly complex apparatus 
Zone melting, according to Pfann, 
capable of doing just about anything 
that can be done by fractional crystal- 
lization, but in much greater volume 
with less expenditure of time and 
effort, since the process is virtually 
wholly automatic. While inorgan 
materials are not ordinarily in Bell 
Lab’s bailiwick, the labs have been 
doing some work on the effect o! 
impurities and mixtures on the di- 
electric constants of various waxes. 
The inherent characteristics of ultra- 
pure waxes are also undér examina- 
tion. 


Disperses Alloy Elements 


Another feature of zone melting 
that is expected to find great use in 
the future is its capacity to do just 
the opposite of the << job for 
which it was conceived. It can be 
used to add impurities at closely con- 
trolled concentrations without segre- 
gation. It is already in use as 4 
method of mixing precise amounts 
of impurities with ultra-pure germa- 
nium single crystals in order to pre 
pare them for transitor applications 
(zone melting is the standard 


method of growing single crystals o! 
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long years of almost continuous service. 


Complete information in Bulletin No. 
126-A. For other industrial uses, ask for 





THE SPENCER TURBINE COMPANY ¢ HARTFORD 6, CONNECTICUT 
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prt 
oe 
ba oe 



























For more information, turn to Reader Service Card, Circle No. 511 


APRIL, 1954 _ 





r= 

















224 





Y 


CMP 
strip steel 


cold rolled 


offers eco 4 | 48 7 


a? 


<~ to reduce end-product costs 











Knowing how you use cold rolled strip steel in your 

fabricating operations and what it is called upon to do 

in the finished product . . . CMP can develop through special 

processing for those needs an individual strip product that 

many times makes possible important savings in fabricating, 
assembly and end-product costs. 





“These are some of the advantages you can count on ) 





A review of your strip steel specifications in terms of what CMP 
precision strip steel can do for your product betterment may prove 
mutually advantageous. We will welcome your invitation to call. 


the Gold Metal Products co. 


GENERAL OFFICE: YOUNGSTOWN 1, OHIO 





PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES New York ° Cleveland ° Detroit . Indianapolis 
OFFICES: Chicago © St. Lovis © tos Angeles © San Francisco 


LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND 
ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 


THE COLD METAL PRODUCTS CO. OF CALIFORNIA 
6600 McKinley Avenue, Los Angeles Phone: Pleasant 3-1291 


THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 


PRECISION STEEL WAREHOUSE, INC. 
4425 W. Kinzie, Chicago Phone: COlumbus 1-2700 


For more information, turn to Reader Service Card, Circle No. 496 
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germanium—a seed crystal is brough 
in contact with the first molt 
of the ingot ind the crystal 
as the zone progresses). | 
Undoubtedly, this remarkable an 
simple process will usher in man 
new metallurgical developments jp 
the future. Bell’s Chief Metallurgis, 
Shumacher points out that “The goa 
of ultra-purity appears to be much 
nearer at hand for many substances 
Important and sometimes drastic 
changes in metallic properties have 
already been observed as the limit of 
purity is approached. As more ma 
terials are brought toward this limit, 
there will be both opportunity and 
challenge to exploit their properties.” 


ZOn¢E 


TOWS 


Process Now in Use 


Among the developments alread) 
well underway, of course, is the te- 
markable progress in semiconductors 
Ultra-pure copper is being investi 
gated with profitable results. Tin 
antimony and _ several compounds 
have been purified to new levels 
Ultra-pure iron, which is vital for 
soft magnetic applications, can be 
produced by the zone melting proc- 
ess, and it is probable that it will 
replace the time consuming and diff. 
cult hydrogen refining technique now 
in use. 

Perhaps the most promising aspect 
of zone melting is that it is not onl} 
an invaluable laboratory tool, but it 
is a process which can be extended 
to production with only a few me- 
chanical refinements. For a four year 
old development, it has come a long 
way, and its very simplicity belies its 
significance to fields far removed 
from transistor materials, which 
spurred the initial development work. 


ASTM Holds 
Committee Week 


More than 1400 technical men 
attended the American Society for 
Testing Materials Committee Week 
held February 1 to 5 in Washington 
D. C. The Committees held a record 
428 meetings, and announced many 
new specifications and tests for ma- 
terials as well as numerous revisions 
of existing standards. 

Committee Week is held so that 
activities of the ASTM sections wil 
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° Delaware Valley, U.S.A. It’s the home of _ is most advantageous for you. 
Claymont Steel—America’s fastest-growingin- | et ys know your requirements. Our location 
dustrial tas and wong that boasts unsurpassed in the heart of the Delaware Valley means 
transportation facilities for both shipper = yyat we are most favorably situated to econom- 
and buyer. ically and efficiently serve your needs for 
That’s why the products of our open hearths, __ steel and steel products. Get in touch with 
rolling mills, flanging shops and pipe mill our nearest District Office or our General 
can be shipped to you via transportation that —_ Sales Office in Wilmington, Delaware. 
n 
of 
duct 
Claymont Steel Products 
- 
\ PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION © THE COLORADO FUEL AND IRON CORPORATION 
1S 2214 
ABILENE + ALBUQUERQUE + AMARILLO - ATLANTA + BOISE - BOSTON - BUFFALO - BUTTE + CASPER + CHICAGO + DENVER + DETROIT - EL PASO + FT. WORTH 
, HOUSTON + LINCOLN + LOS ANGELES + NEW ORLEANS + NEW YORK + OAKLAND + ODESSA « OKLAHOMA CITY + PHILADELPHIA + PHOENIX + PORTLAND + PUEBLO 
i SALT LAKE CITY » SAN FRANCISCO « SEATTLE + SPOKANE + TULSA + WICHITA + Canadian Representatives At + EDMONTON - TORONTO + VANCOUVER - WINNIPEG 
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micarta 
is basic! 


Here’s what III Cal td 


LAMINATED PLASTICS 


is doing for steel production! 


A leading steel producer wanted a roll-neck bearing material that 
could cut power costs, increase tonnage and hold more accurate 
gauge. Now, thousands of MicarT roll-neck bearings are perform- 
ing efficiently in steel mills throughout the country. 


What can Micarta do for you? 


Your problem may be as simple as noise control or electrical insula- 
tion. Perhaps you need a material that resists moisture, that is lubri- 
cated with water, that is both light and strong, that wears smoothly, 
slowly. Whatever your problem, your industry, or your application 
investigate the qualities of versatile MICARTA. For prompt and com- 
plete information about Micarra fill out the coupon below. 


you can be SURE...i¢ rs Westinghouse 


Westinghouse Electric Corporation 
MICARTA Division, Trafford, Pa. 
Attention: L. A. Pedley 


Sir: (Please check one) 
_} Please have your representative call 


| | Please send me the complete facts 
on MICARTA 





Name Company satin 
Address ram 
City eR aE 





J-06512 





€ For more information, Circle No. 454 
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concentrated at one 

place so that committee m 
leading engineers, scientists 
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cators concerned spe 


and tests—can attend a larg 
of meetings with considerab 
in time and expense. 

Most of the new and fey 
standards completed at the : 
are subject to letter ballot in t 
mittees before they are referred 
the parent society for action. 
eral, the new specifications will | 
considered finally at the ASTM 4; 
nual Meeting, to be held this year ;; 
Chicago the week of June 13 


fh per 


Committee A-1: Steel 

The Steel Committee reporte 
progress in the field of mechanic! 
testing, steel rails and 
specifications, and specifications fo; fo 
structural steel for welding. The te: 


aCCeSsories 


tative methods and definitions for the ™ 
mechanical testing of steel products He 4 
(A 370-531) were approved for i et 
publication. A description of specia p: 
tests applicable to bolting has bee 
approved for letter ballot. An 
vestigation is underway to determine i a 
the usefulness and reproducibility of Hi ti 
impact testing of steel products. | p 
The subcommittee on forgings pro | 
posed additional yield strength meas 
urements for generator rotors, 
bine rotors and turbine wheels. 8 
Tables of chemical requirements } 
all tubular products specifications are f 
to be changed to eliminate dul ' 


tables showing ladle and check an 
alysis. A single table now covering & 
the ranges shown as check analysis 
will be substituted. Proposed specit 
cations for high strength electric fu | 
sion welded pipe for gas lines at 
being drawn up, and_ specifications | 
are to be proposed for forged and : 
bored austenitic steel pipe. The bar 
steel subcommittee is engaged in te- 
styling all bat steel specifications, 
using the principle of general re 
quirement specifications as has been 
accomplished for structural and pres 
sure vessel specifications. 

Proposed specifications for low al: 
loy high tensile strength hot and cold 
rolled sheets are in final stages for 
committee approval. 


Electrodeposited Metal Coatings 


The committee on electrodeposited 
metal coatings has reversed its stand 
on not working out specifications fof 

lating salts and anodes. Groups af 
bettie set up to investigate the prac 
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ALLIED provides 


industry’s most complete 


SHEET METAL 
DIE SERVICE 


What constitutes the all-inclusive service 
offered by Allied’s Allite Division in Hillsdale, 
Michigan? 

Facilities include a plaster pattern shop... 
foundry and manufacturing facilities for sheet 
metal dies made of plastic, zine alloy and iron... 
a wide range of press equipment .. . a fully 
equipped metal shop for finishing of stamped 
parts. 

Five presses of medium-to-large capacities 
are utilized for tryout and for short run produc- 
tion of customers’ parts such as those used in 
prototype assemblies. The largest and newest 
(installed during 1953) of these presses is the 
1500-ton triple-action Clearing hydraulic press 
shown at the right. With 60-inch stroke and a 
bed, ram and blankholder area of 8 feet by 13 
feet, it provides adequate capacity for dies up to 


the largest sizes. 


Regardless of what your sheet metal die 
requirements may be—whether for a few experi- 
mental parts or for high volume production— 
here the finest in modern equipment and the 
proven abilities of experienced men are put to 
work for you. If you are not thoroughly familiar 
with the many ways in which this Allied service 
can save you time, money and uncertainty, we'll 
be happy to send you full details. 
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PLANT 1 PLANT 2 
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Hillsdale, 


SPECIAL COLD FORGED PARTS e STANDARD CAP 


SCREWS e HARDENED AND PRECISION GROUND 
PARTS e R-B INTERCHANGEABLE PUNCHES AND DIES 


. ALLIED PRODUCTS CORPORATION 
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ANSWER YOUR 
FINISHING PROBLEMS 
WITH LORCO 
BARREL FINISHING 
COMPOUNDS 





BEFORE 





With LORCO's much wider range of 
application within a specified family 
of metals and alloys, you can often 
clean, degrease, deburr, color and 
finish your parts all in one operation 
... and at greatly reduced time cycles 


and costs! 


Working LORCO 
Compounds will be sent to you upon 
In addition, lord Chemical 


Corporation will gladly 


samples of most 


request. 
process any sample 
parts for your ap- 
proval, and give you 
technical services and 


recommendations with- 
out obligation. 


ite Today 


for our new, fact-filled Cata- 






log. In it you'll find our 
Rapid Application Index, 
characteristics, descriptions 
and field data on all 

LORCO Compounds. 


CHEMICAL CORPORATION 


COMPLETE LINE OF 
BARREL FINISHING COMPOUNDS 
ALL TYPES OF TUMBLING BARRELS 
INCLUDING BENCH MODELS 
MEDIA AND AUXILIARY 
EQUIPMENT 


2068 S$. Queen St., York 3, Pa. 








For more information, Circle No. 381 
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ticability of developing standards for 
this phase of electroplating work. 
The committee is balloting on a 
revision or the practice for Prepara- 
tion of High Carbon Steel for Elec- 
plating. Revisions include electrolytic 
polishing among final treatment pro- 
cedures. A study of tin and tin alloy 
coatings excluding electrolytic tin 
plate is expected to resolve a number 
of questions relating to the perform- 
ance of these coatings. Problems con- 
sidered will be in connection with 
corrosion resistance. solderability, and 
susceptibility to phase transformation. 


Structural Sandwich 
Constructions 


Committee C-19 discussed a pro- 
posed compression test method for 
cores, particularly in regard to defi- 
nitions of and limitations of speci- 
men dimensions. The test method 
will be revised. A test for delamina- 
tion of cores has been circulated for 
comment and will be ready for letter 
ballot in the near future. 

A section meeting for those inter- 
ested in exposure testing devised a 
tentative testing plan. The work is to 
coincide with the exposure program 
and sites arranged by the Advisory 
Committee on Corrosion. 


Rubber and Rubber-Like 
Materials 


Committee D-11 and its 16 sub- 
committees took action on a number 
of new test methods and specifica- 
tions. One of the most important 
projects nearing completion is a Glos- 
sary of Terms used in the rubber in- 
dustry. The glossary, comprising 
some 156 single spaced typewritten 
pages, covers over 2000 items. Mem- 
bers of the committee have been re- 
quested to review the glossary for 


criticism and suggestions. 
> 


Methods of Testing 


Committee E-1 on methods of 
testing held fourteen subcommittee 
meetings during Committee Week. 
A new subcommittee on Bend Test- 
ing held its organization meeting 
and reviewed the various types of 
bend tests now specified in ASTM 
standards. Of 151 bend test proce- 
dures specified, 137 are for metals 
and 14 are for nonmetallic materials. 
The committee decided to undertake 
work on the following: Correlation 
of bend tests now published and 
consideration of possible further im- 




















PYRO — 


Instruments for Precision 
Temperature 
Measurements 








Radiation Pyrometer 


Tells spot temperatures instantly in 
heat-treating furnaces, kilns forgings 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Tempera- 
ture indicated on direct-reading dial at 
a press of the button. Any operator can 
use it. Two double-ranges from 1000° F 
to 3400° F. Write for FREE Catalog 
No. 100. 


PYRO 


Optical 
Pyrometer 
Determines temperatures 


of minute spots, fast- 
moving objects and 


smallest streams—at a 
glance! No correction 
charts or accessories 


needed. Easy to use— 
weights only 3 lbs. Spe- 
cial types available to 
show true spout and 
pouring temps. of molten 
ferrous metal measured 
in open. Five stock 
rangees. From 1400° F. 
to 7700° F. Write for 
FREE Catalog No. 85. 





The Improved 


PYRO 


Surface Pyrometer 
The ideal instrument for 
all plant and laboratory 
surface and _ sub-surface 
temperature measurements. 
Available with large selec- 
4tion of thermocouples and 
extension arms for all jobs 
Designed for ruggedness 
and accuracy ... it fea- 
tures automatic cold end 
compensation, large 4%” 
direct reading dial and 
shock, moisture and dust- 
proofed shielded steel 
housing. 5 stock ranges 
0-300°F. to 0-1200°F. Ask 
for catalog No. 168. 


PYRO ,_/' 


Immersion 


Pyrometer 


The Pyro Immersion Pyrom- 
eter is shock proof, moisture 
proof, dust proof, immune to 
magnetic influences. Shielded 
steel housing. Instantly in- 
terchangeable thermocouples 
without adjustment or re- 
callibration. Large 4” scale. 
Equipped with exclusive Lock 
Swivel. Ranges 0-1500 to 
0-2500 F. Get FREE Cata- 
logue No. 155. 























The 
PYROMETER 
INSTRUMENT COMPANY 


New Plant & Laboratory 
BERGENFIELD 27, NEW JERSEY 
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ALUMINUM SHEET 





a Partner in your drive 
for Lower Costs 





now available 
with these outstanding 


Here is a new and superior commercial Aluminum Sheet... 
in a wide range of standard wrought alloys... 
advantages for fabricators: 
¢ NEW controlled uniformity of temper throughout each coil. 
¢ NEW control over grain size spread and inherent directional 
properties. 
¢ NEW uniform tolerances on width, thickness, length and 
edgewise straightness. 
e Effective aid in minimizing ‘‘orange peel” effect and ‘“‘earing.” 
e Extra long coils help reduce machine down-time on long runs. 
¢ Clean, smooth surfaces. 
¢ Temper and chemical tests on each shipment to assure meet- 
ing customers’ requirements. 


You will find that these important differences in Scovill’s new TRUSPEC 
Aluminum Sheet add up to differences you can SELL in your fabricated 
aluminum products. Get in touch with us at once for full details. 


Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 
Waterbury 20, Connecticut. Phone Waterbury 4-1171. 


€@ SCOVILL weicti:vexenen. 


BRONZE * NICKEL SILVER * ALUMINUM 
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INVESTMENT 
CASTING 


Succeeded! 


Weld 
Pocket 
for Lamp 
Industry 


~ 


Originally die-cast of Aluminum, 
this vital part failed because of 


lack of strength. Sand-casting in 


* 


Bronze was equally unsatisfactory 


because shape of part made neces- 


sary machining difficult and 
costly. 
When EPCO “know-how” was 


utilized, the part was investment 
cast in high tensile Brass .. . 
machining was eliminated and a 
stronger, better product was the 
result. 

4," slot cast to .125-+-.002 inches to 
make a snug fit for .124 bar which 
passes full length of 4” long slot. 


. INVESTMENT CASTINGS IN ANY CASTABLE ALLOY EXCEPT MAGNESIUM. 


* 


Send Us Your Drawings For 
Quotations On Parts Where 
EXTRA QUALITY Must Be 
Maintained. 





N. J. HIGHWAY 79 
MORGANVILLE, N. J. 
RE RAMBO EN 
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and standardization: in- 


provement 

vestigation of “present bend test 
methods for possible new applica 
tions; and development of new bend 
test methods where needed A set ol 
definitions is now being drawn up 


covering the various types of bend 


tests now in use. 


Yefinitions of terms related to 
mechanical testing are under consid 
eration as to their application to 
both metallic and nonmetallic ma- 
terials. 

A method for the determination of 
Youngs Modulus at room tempera- 
ture is in the first draft stage. 


The committee participated in an 


| organization meeting of the Amert- 


can Group to handle the Secretariat 
for the International Committee of 
the International Standards Organi- 
zation on Determination of Viscosity. 
The scope of the committee is to 
establish the reference standards for 
absolute viscosity and standardization 
of apparatus and procedure for meas- 
uring absolute viscosity. The commit- 
tee recommended for adoption by 
the ISO the new value of the vis- 
cosity of water of 1.002 poises at 
Detailed information will be 
submitted to the International organi- 
zation on the committee's recom- 
mendations and on the available 
standard viscosity samples available 
in this country 


Aluminum Group 


Holds Meeting 


A mew AEC has been founded 
which deals with aluminum, not 
atoms. A group of aluminum ex- 


truders have banded together in a 
group called the Aluminum Extruders 
Council, an organization which will 
represent the nation’s independent 
members of the fast-growing alumi- 
num and aluminum alloy extrusion 
industry. 


The aluminum extrusion field is 
large enough to support such an or- 
ganization, and industry response to a 
recent meeting in Cleveland drew rep- 
resentatives from twenty-five firms. 


John Doering, president of the 
Council, announced one intention of 
the organization would be efforts to 
seek alleviation of tax regulations on 
new machinery which, he said, were 
“curbing the necessary expansion of 








ARE YOU SEARCHING FOR 


HIGH PERFORMANCE 
BEARINGS? 





SELF-LUBRICATING 


Woe Where Overs out / 


EXCELLENT DURABILITY © CONSTANT 
COEFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
souipiries on cansonizes ® OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE OR OTHER LIQUIDS © EXCEI- 


LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use 
for oil-free, self-lubricating piston rings, seal rings, 
thrust washers, friction discs, pump vanes, etc. 


Otter Craphalloy Produit 


For applications requiring low | 
electrical noise, low a con- BRUSHES 
stant drop, high current density ®, \S 
and minimum wear. Used for C) 
many other applications. Brush CONTACTS 
Holders and Coin Silver Slip — Ow, 

Rings also available. ie 





SELSYNS, DYNAMOTORS, 
SYNCHROS, ROTATING 
STRAIN GAGE pick-ups and 








 Geapuite METALLIZING CORPORATION 
1010 NEPPERHAN AVE. * Yonkers, New York 






[_] Ptecse send date on Graphalley Oil-Free BUSHINGS. 
[_] Send date on BRUSHES ond CONTACTS. 
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“PANTS DONT CRACK WHEN FORGED FROM 
YOUNGSTOWN SCRAPLESS NUT WIRE 
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: 
$3 
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7/ — = : — — : Here’s why 24 cold forge headers in this shop use 
eels: Youngstown Scrapless Nut Quality Wire: Every step 
TANT in the manufacture of this wire—from ore melting 
"ABLE ro * y furnaces to final drawing operation is controlled by 
ANGE mr . ' i ’ ee a single steel producer—Youngstown—whose sole 
‘ ee guide to production is customers’ requirements for 
IR AT cold process nutmaking. 
ITER, Each coil of wire is inspected, checked and re- 
KCEL- ’ : checked for uniformity and high quality. The result 
INGS Za is that Youngstown Scrapless Nut Wire expands with- 
le use | aoe : NN out cracking, produces a finished nut of smooth, 
es “ \ bright polish so desirable in a merchandised product. 





Youngstown Scrapless Nut Quality Wire is fur- 
nished in wanted AISI standard as well as special re- 
sulphurized steels. Phone or write our nearest Dis- 
trict Sales Office. 


Sa ~* 

















General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 
PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS 
+ J SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 


| 
| 
i ff THE YOUNGSTOWN SHEET AND TUBE COMPANY coin i222 su 
| 
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For Your Ferrous 
Casting Needs 
Get These... 


» | 


Freedom from... 
1 Porosity 
2 High Cost Material 
3 Expensive Machining 
4 Metallurgical Variation 
with 


PERMANENT MOLD 
Gray lron Castings 





Refrigeration 
VALVE BODY 


sea. 





. Washing Machine 
SECTOR GEAR 


Aiur Compressor 
















‘ CRANKCASE 


Permanent Mold Gray Iron Cast- 
ings by DOSTAL offer many ad- 
vantages. Their structure is uni- 
form and surface scale is elimi- 
nated. These 2 factors permit 
higher speed 
faster feeds. 
accuracy and uniformity of 
DOSTAL Permanent Mold Cast- 


Tale Leactel las 


machining with 
The dimensional 


Mileldallaliale Mas) ol-1e 
rohalolah-MiloMe Masllalissltias Mm t:taealetal tat 
tile) lel-teMeadeltilalel Mela-MEtialhielai MET, 
lel gelal-t + Melale Mi st-Ti amet iatla itl d-met 


relcstakicieelate, porous-free 
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DOSTAL 


FOUNDRY and MACHINE COMPANY 


25] Williams Drive 
slo) am n- LONE telalilel ami alias 
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one of America’s fastest growing me- 
tals industries’. He held that fast tax 
write offs on new equipment, similar 
to those in effect during the Korean 
emergency should be reinstituted to 
permit expansion of aluminum fabri- 
cation facilities. 

The organization is planning to 
hold a series of quarterly “problem 
clinics’ where independent extruders 
will be able to exchange technical in- 
formation on critical production prob- 
lems. The Cleveland meeting featured 
a problem clinic on die design prob- 
lems. 

Another meeting of the Aluminum 
Extruders Council is scheduled this 
month in Pittsburgh. 


Hafnium Helps 


Refractories 


Zirconia and zircon refractories 
may be more stable if they contain 
large amounts of hafnium, according 
to recent research undertaken by the 
Oak Ridge National Laboratory Cer- 
amics Department. 

For years, a mystery has sur- 
rounded the role of hafnium oxide in 
refractories .at high temperatures. 
Hafnium was discovered only thirty 
years ago as an impurity occurring in 
zirconium silicate (zircon) in the 
proportion of 0.5 to 4.0%. Hafnium 
and zirconium resemble each other 
so closely in chemical properties that 
separation of the elements was im- 
practical, so zirconium oxides used in 
refractory furnace linings usually con- 
tain from one half to three percent 
hafnium oxide by weight. 

Recent processes developed at Oak 
Ridge to obtain pure zirconium metal 
for reactor applications enabled the 
ceramics department to obtain quan- 
tities of pure hafnium and hafnium- 
free zirconium. The department's 
staff members took advantage of the 
opportunity to clear up the relation- 
ship of hafnium impurities in zirco- 
nium oxide refractories. 

Zirconium oxide and hafnium ox- 
ide have monoclinic crystal lattices 
which are practically identical, and 
their melting points are in the neigh- 
borhood of 5100 F. Ceramic depart- 
ment tests show that with one im- 
portant exception, the resemblance 
of hafnium to zirconium continues 


(Continued on page 236) 
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Important ° 


SAVINGS 


to VOLUME users 
of small parts 





thanks to 
tN 3 


sf you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
| electronic 


and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacri- 
ficing strength or accuracy. 


Typical Applications— 
As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to 4” dia. and to 14" 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


TE BEAD CHAIN® *F<. co. 


15 Mountain Grove St., Bridgeport 5, Conn. 


Manvfacturers of BEAD CHAIN— the kinkless 
chain of a thousand uses, for pull and retain- 
ing chains and other industrial uses; plumbing, 
electrical, jewelry, fishing tackle and novelty 
products. 
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Shrinkage 








When you call upon ." 


LAVIN'S ENGINEERING SERVICE 


SHRINKAGE IS ONE OF MANY PROBLEMS 
THAT CONFRONT THE FOUNDRYMAN..... 


There are various conditions which contribute to shrinkage and 
too often many valuable machine hours and manhours have been 
lost before this defect is uncovered. Melting practice, pouring 
temperature, gating and risering practice and choice of alloy are 
all factors influencing this condition. 











The cost of producing a bad casting is exactly equal to the cost 
of producing a good one. It is therefore a prerequisite that every 
new casting be considered an engineering project and treated as 
such, in order to assure the highest yield . .. the lowest scrap. 











Lavin’s metallurgical staff is always ready to assist the foundry- 
man in finding the solution of any routine or special casting 
problem. Our chemical and research laboratories are available 
to you at no cost or obligation. 











Next time call upon LAVIN’S engineering service 


“The Foundryman’s Problems Are Our Problems” 


FREE—WRITE FOR YOUR 
COPY OF THE 8 PAGE 
LAVINGOT TECHNICAL 
JOURNAL VOL. 9, NO. 4, 
CONTAINING A COMPLETE > — 
ARTICLE ENTITLED— 3 JIN & 



























“GATES & RISERS FOR of : ee 
MANGANESE BRONZE". Svcs Ss seen 





RESEARCH — CONTROLLED REFINING 
INSURE UNIFORM QUALITY 


@ REFINERS OF BRASS, BRONZE AND 3426 S. KEDZIE AVENUE e CHICAGO 23, ILLINOIS 
ALUMINUM @ PRODUCERS OF ZINC BASE N y N PRIN A rie 
DIF CASTING ALLOYS @ DEOXIDIZERS... 
DEGASIFIERS ... FLUXES ... SHOTS @ CAST 
VIRGIN) ELECTROLYTIC COPPER ANODES 
® “YPE METALS. 
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Insulated 
Thermocouple Wire 


Extension Lead Wire 
2 aoe 


PLATINUM COUPLES 
CHROMEL ALUMEL 





IRON CONSTANTAN 
COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘'Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite’’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
tigid specifications. 


All Types of Insulation 


Felteg Asbesto, 


Asbestos Braid 


Weatherproof Braid 
Glass Braid Poly; 
i lyviny| Plastic 

Nylon Braid 


id 
Stainless Steel Armored Brai 


Silicone Treated 


| Cotton Braid 


Lead Jacket 





_. The home of “SERV-RITE” 
Full Particulars on pevveet 


7] 





CLAUD S. GORDON CO. 


Manufacturers & Distributors 


Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 


Dept. 24 - 3000 South Wallace St., Chicago 16, Ill. 
Dept. 24 + 2035 Hamilton Ave., Cleveland 14, Ohio 
< ee ae ee “ - ae: gs es 


ee Me ay: gs ee : i i 
Oa thie GRRE te shits Cicadas CDA SPREE SPORE Oa 
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at high temperatures. The x-ray pat 
terns of the oxides can scarcely be 
distinguished from each other—the 
interplanar distances in hafnium ox- 
ide are smaller by only 1%. Both 
oxides react with silica in a solid 
state reaction at approximately 2700 
F in a 1 to 1 molecular ratio to form 
a compound called zircon in one case, 
and hafnon in the other. The sili- 
cates are also nearly identical in crys- 
tal symmetry, X-ray properties and 
thermal expansion. 

For use in refractories, zirconium 
oxide must be stabilized to overcome 
crystal inversions which cause shat- 
tering. The material is stabilized by 
heating with 3 to 8% calcium or 
magnesium oxide, which forms a 
stable solid crystal phase by solid 
solution. Pure hafnium oxide has a 
similar reaction to stabilization with 
calcium oxide. With 3 to 40% cal- 
cium oxide present, the monoclinic 
lattice of hafnia is transformed into 
face centered cubic crystal form. This 
means that in hafnia, containing 
zirconia stabilizations, the hafnia is 
also stabilized. 

The notable exception to the simi- 
larity of behavior was found in the 
range of temperatures over which 
hafnium oxide and zirconium oxide 
are stable. The monoclinic lattice of 
zirconia undergoes an inversion at 
1800 F to a tetragonal form. The 
inversion is accompanied by a large 
decrease in volume. The inversion is 
reversible, so that pure zirconia re- 
fractories tend to shatter if they are 
heated and cooled repeatedly. Haf- 
nium oxide, on the other hand, re 
mains in the monoclinic form up to 
3250 F, where an inversion takes 
place, but it is not ee by 
such a large degree of volume 
change. 

The tentative conclusion reached 
in these experiments is, therefore, 
that users of zircon and zirconia re- 
fractories do not have to worry about 
the hafnium content of the material. 
Indeed, in view of the greater tem- 
perature stability of the hafnium ox- 
ide and its higher melting point, it 
is probably desirable to seek as high 
a hafnium content as possible. 

The ceramic laboratories at Oak 
Ridge, where the experiments were 
completed, are operated by Union 
Carbide for the Atomic Energy Com- 


mission. 


(Continued on next page) 
















ANC PLATE| 
LUSTER- ON | 


=> CUT METAL costs 
Luster-on passivating dip added 
to zinc costs less than cadmium, 
copper-nickel-chrome or any 
other finish available today. 


>< cur TIME costs 
Luster-on is applied in one quick 
cold dip, manually = auto- 
matically, usually saving 24 of the 
processing time of flash mason, 
nickel and chrome work. You 
know time costs money. Save 
both with Luster-on. 


>a CUT POWER COSTS 
You save on power used and 
rectifier and generator equipment 
required because zinc plate and 
Luster-on need no heavy power to 
plate compared to copper, nickel 
and chrome. 
i a 

That’s the 1-2-3 of it. While you 
save money with Luster-on you 
still can be sure of a uniform, cor- 
rosion-resistant, brilliant finish. 

And if a bright scratch-free sur- 
face is important, you should in- 
vestigate Luster-on Zinc-Chrome. 

Start now TO SAVE MONEY 
WITH LUSTER-ON —the first 
in the field, and still the leader. 


Write for free data sheets and send 
a part for free processing. 
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| 
"HOW 


MANY 
POUNDS 
IN A 

STAINLESS 
SHEET?" 





When sheets are ordered by gauge number, per- 
missible A.1.S.1. thickness variation is plus or minus 10%, 
Thus, if you order standard 18 gauge 36''x120" stainless sheets 

you may receive .052" thickness—while your job might actually require 
about .0475"’. And in the matter of weight, the theoretical weight of this same 

standard sheet is 63.00 pounds—but it may permissibly vary between 59.22 and 
65.52 pounds. Remember, you purchase sheets by weight. 


MicroRold Stainless may be ordered 
rolled to the “‘light side’’ of the gauge 
delate(- am ulelge).de) (om) (el ltl(-s Meteo ml el-Mmil-1 (0 





within a 3% tolerance—with such micro- 
accuracy that you are assured constant 


uniformity throughout your sheet or strip. 





And since each one-thousandth inch saved 
in thickness saves 1.26 pounds per sheet, 
Velde) colle Meller 4lale Mi lillilal-1 + Maelibige) Mitton 


well save you money. 


Ask your steel warehouse distributor 


about WiereKold Stainless. 





For more information, turn to Reader Service Card, Circle No. 370 




































HOW TO PREVENT LOSSES 


IN YOUR HEAT-TREATING 


by Controlling 
Quench Temperatures 


@ Using Niagara’ss AERO HEAT EXCHANGER to cool your quench 
bath never fails to give you real control of the temperatures at which 
you wish to quench. 

Your experience will be the same as others who have installed this 
method. You'll get better physicals; save losses and rejections; increase 
heat-treating capacity and production with lower costs. You can put back 
heat into the quench bath to prevent the losses of a “warm-up” period. 
You remove heat at the rate of input and prevent flash fires in oil quench 
baths. 

You'll save space in your heat treating department and get a more pro- 
ductive arrangement because less room is needed for coolers and tanks. 
You'll find savings in piping, pumping and in the amounts of oil you 
will have to buy. And the saving in the cost of cooling water alone is 
enough to repay the cost of the Niagara Aero Heat Exchanger, usually 
in less than two years. 


Write for Bulletin 120 and further information 


NIAGARA BLOWER COMPANY 


Dept. MM 405 Lexington Ave. New York 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 
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HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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Hi-Temp, Creep 
Courses Offered 


A short course on High 7 

ture Properties of Materials will }, 
held at The Pennsylvania State Un; 
versity between June 21 to June 2 
inclusive. Following this, a course o, 
Mechanics of Creep will be conducte 
between June 28 and July 2. Auth 
orities from industrial, governmental 
and educational institutions will giy, 
the lectures for both courses. Th, 
programs are planned to give a broad 
coverage of high temperature proper 
ties of materials and mechanics of 
creep, and will include physical 
metallurgical and design aspects. Dr 
Joseph Marin, Department of Engi. 
neering Mechanics, The Pennsylvania 
State University, State College, Pa., is 
in charge of the program. 


Plan to Expand 
Corrosion Test Sites 


The ASTM Advisory Committe: 
on Corrosion, at a meeting held re 
cently at the site of the International 
Nickel Company Harbor Island Test 
Station at Wrightsville Beach, Nort! 
Carolina, took action to expand its 
test site facilities. 

Projected programs of the ASTM 
technical committees as well as 3 
number of requests from  outsid 
interests for the use of test site spac 
has necessitated the preparation ol 
additional facilities at the various 
test site stations. Although there 1s 
at the present some unused test site 
space at all the sites in use, it was 
agreed that 110 additional racks be 
fabricated, 60 of monel (for marine 
exposure) and 50 of Type 302 stain- 
less steel. These 110 racks will pro- 
vide space for 7700 additional 4- by 
6-inch specimens. 

Although it was originally agreed 
that the Albany Committee on Corto- 
sion would provide racks of this type 
only, the Committee has since modi- 
fied its earlier stand to agree to con- 
sider fabricating other types of racks, 
provided there are strong possibilities 
that they can be used by, more than 
one committee, that is, for various 
programs, 


(Continued on next page) 
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T CHEMICALS 


7] PROCESSES 


PIONEERING 
RESEARCH 

AND 
DEVELOPMENT 
SINCE 1914 


For more than a third of a 
century, ACP research chem- 
ists and ACP technical repre- 
sentatives in the field have 
pioneered in the science of 
metal preservation. They have 
developed surface treating 
chemicals which either protect 
metals directly, or create a 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around to reduce costs, 
speed production and add to 
the life-span of countless 
products. 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping and bright- 
ening solutions. 


PHOSPHATE 
MAKE YOUR PRODUCT DURABLE 





COATINGS TO 


PAINT BONDING 


rT 9® =. , . ‘ ‘ 
GRANODINE”® zinc phosphate coatings improve paint adhesion 
on automobiles, refrigerators, projectiles, rockets, and many other 


steel and iron fabricated units or components. 


“LITHOFORM”® zinc phosphate coatings, make paint stick to 


galvanized iron and other zinc and cadmium surfaces. 


6é . . . . . . 
ALODINE’’® protective coatings provide improved paint adhesion 

and high corrosion-resistance for aircraft and aircraft parts, awnings, 

wall tile, signs, bazookas, and many other products made of 


aluminum. 


RUST PROOFING 


“PERMADINE’”® zinc phosphate coatings provide rust and cor- 
rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL GRANODINE’’® manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance — anti-galling, 


safe break-in, friction on rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 


“GRANODRAW’® zinc phosphate coatings make possible im- 
proved drawing, cold forming and extrusion on such steel products 
as sheets for stamping, bumpers, parts to be formed, prior to plating 


or painting, cartridge cases, etc. 


*Made, Sold, and Serviced By A Pioneer 





In Protective Coatings For Metals... 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Detroit, Michigan 


Niles, California Windsor, Ontario 


For more information, turn to Reader Service Card, Circle No. 398 
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HIGH TEMPERATURE PORCELAIN 
SPECIALTIES 


We are equipped to design and manufacture special 
porcelain products to do specific jobs. A few of the 
various shapes and sizes are shown above. On any of 
your porcelain requirements, a call to McDanel will save 
time and money. 





Write today for our new catalog. 


McDANEL REFRACTORY PORCELAIN CO. 


BEAVER FALLS, PENNA. 


GRINDING BALLS . . . MILL LINING BRICK... 
MILL HEAD ASSEMBLIES . . . TANK & DRYER LININGS 












For more information, turn to Reader Service Card, Circle No. 360 
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Additional pipe frames h 
constructed recently or curre 
being erected to provide su 
the specimen racks. This 
three frames at Freeport, Te and 
three at Point Reyes, California. Bach 
frame is capable of supporti 
so-called standard racks. 


New Test Programs Coming 
Within the next several years, inj. 
tiation of a number of test programs 
is anticipated. Committee A-5 on 
Corrosion of Iron and Steel is plan 
ning a new hardware test and it js 
anticipated exposure will start in the 
spring of 1955. These hardware 
specimens will be exposed at New 
York, Kure Beach, State College. 


A special task group of Com. 
mittee A-10 on _  Iron-Chromium. 
Iron-Chromium-Nickel and Related 
Alloys has exposed during the past 
year at New York and Pittsburgh, 
a number of speimens designed t 
compare the behavior of | straight 
chromium with chromium-nicke! 
stainless steel. 

A more extensive program of 
stainless steels which has been de. 
veloping for a number of years is 
nearing the exposure stage and the 
actual exposure of the specimens 1s 
planned for the summer or fall of 
1954. 

Committee B-3 on Corrosion o! 
Non-Ferrous Metals and Alloys 
planning to expose a number of 
specimens which have been stored 
and which were a part of the non 
ferrous exposure program initiated bj 
Subcommittee VI in 1931. 

Subcommittee V on Exposure and 
Corrosion Tests of Committee B-6 
on Die-Cast Metals and Alloys put 
on exposure early this year at Kure 
beach, New York City and Colum- 
bus, a new series of tests on alumi- 
num alloy SC84 with various 
amounts of zinc up to 2 per cent. 
These exposures are for 1- 3- 6- and 
12-year Y Ssanger and the specimens are 
in the form of 14-in. round tension 
specimens. 


Committee B-7 on Light Metal: 
and Alloys, Cast and Wrought, 
through its Subcommittee VIII on 
Atmospheric Exposure Tests has in- 
itiated a program which includes 30 
aluminum alloys and 8 magnesium 
alloys. Specimens already ‘have been 
put on exposure at New York City, 
State College, Kure Beach, and 
Point Reyes. An additional series 0! 





MATERIALS & METHODS 






ng 
irs, ini- 
USTams 
\-> On 
S plan 
d it js 
in the 
rdware 
t New 
ge. 
Com. 
mMium, 
Xelated 
ie past 
burgh, 
ned to 
traight 
-nicke| 


im of 
en de. 
Cars 1s 
nd the 
1eNs 15S 
fall 0! 


ion Ol 
loys is 
er Ol 
stored 
eC non- 
ited by 


re and 
e B-6 
ys put 
- Kure 
‘olum- 
alumi- 
rarious 
* cent. 
6- and 
ns are 
ension 


Metal; 
ought, 
II on 
as in- 
les 30 
esium 
» been 
. City, 

y nd 
ies of 


[ODS 

















of” When 7 Parts 
are Reduced to l 


True it’s something of a record when 7 parts 
are combined to make 1... 
eliminating all except 1 reaming operation. 


PROOF POSITIVE 


The illustrated cam originally required 7 parts, 
individually machined out of cold rolled steel, and 
\ then assembled by brazing. 


ARWOOD ENGINEERS 
Redesigned the part to incorporate all 7 parts 
into one casting. What's more the alloy was changed 
to give improved service and longer life... 
all at substantial savings. 


WOULD YOU LIKE TO INVESTIGATE? 


Let our engineers show you how to apply 
the precision casting process in your indus- 
try, s© your company can also realize sub- 
stantial savings in money and production 
time. Drop us a line and we will have one 
of our sales engineers call on you. 


* 





Alloy Selection and Design 


Invesrnenet Castings 





If you would like further information about the process 
before requesting our representative, write for our booklet, 
“Alloy Selection and Design for Investment Castings.” 

~ We also recommend the book “Investment Castings for 








assembly) Engineers’, published by Reinhold Publishing Corp. 
no. 9 ied Steel 4 
PART - Cold Ro 
. t q siotte 
pen ie Cams ies, 084 an 
“Shaft — ‘ar StOC me 
1) $ norte riled and £2 
2) Cams — prazing rface 
: guriace> 
SE Friel ne 
eg eS ee GU 
aie wep AS CASTING _ 
| ee yea 
**” single G85 eat It 0% 
PARTS ak am SM ain d Part * PRECISION CASTING Corp. 
FINISE WINGS _ Tools 74 WASHINGTON STREET B’KLYN 1, N. Y. 
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Plants : Brooklyn, N.Y. - Groton, Conn. - Tilton, N.H. - Los Angeles, Cal. 





For more information, turn to Reader Service Card, Circle No. 455 




















HOW THE WROUGHT BRASS News Digest 
INDUSTRY CONSERVES METAL 





For more information, turn to Reader Service Card, Circle No. 401 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
ration and low melting losses. The savings of metal 
toial millions of pounds; clearly the method they use 
is worth noting: 

Virtually all the brass mills in North America use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field—less than 1%— 
with superior temperature control and unapproached 
economy of operation on high production schedules 
such as we have today. 

The accepted melting tool in brass rolling mills 
throughout the world. 





* Upwards of 5 billion pounds annually. 


AJAX ELECTRIC FURNACE CORP. 


1108 Frankford Avenue Philadelphia 25, Pa. 


WYATT 


ASSOCIATE Ajax Eleetrothermle Corporation, Ajax-Northrap High Frequency 


Induction Furnaces 


Furnace 
Ajax Engineering Corporation, 
Induction Furnaces 


AJAX inpuction MELTING FURNACE 





COMPANIES: Ajax Electric Company, Inc. The Ajax-Hultgren Electric Salt Bath 


Ajax-Tama-Wyatt Aluminum Melting 








“FERNLOCK” 


COPPER POWDER 


The fern-like shape 

of the particles 

produces an interlocking 
effect under pressure. 

Thus a greater strength 

is obtained than is 

possible with flake or ‘ 
rounded particles. Losses 

due to chipping and cracking 
are cut down. 


Write for information 


Malone Metal Powders, Inc. 


220 West 42nd St.. New York 36, N. Y. 
Phone: WI 7-7250 
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om 
specimens will be mounte R, 
port, Texas pending com} 
racks and frames at the loc; 
tials of this extensive test 
metals was described in a 
L. H. Adam on » Atmosph | 
posure of Light Metals” (availah 
from American Society for Testi 
Materials, 1916 Race Street Phila 


delphia 3, Pa. at 40 cents pe copy) 
and which was presented at the 195: 
Annual Meeting of the Society. 
Committee B-8 on Electrodepo: 
ited Metallic 


its studies on performance tests and 


Coatings 1s continuin 





during the past year has exposed ad 
ditional specimens of copper-nicke| 
chromium plated specimens at Kur 
Beach and New York (Bell Tele. 
phone Laboratories). Also groups oj 
18 zinc-plated panels were exposed at 
Kure Beach and at the Port Author 
ity site in New York. 

Within the next several years it i 
probable that Committee C-19 o 
Structural Sandwich Constructions 
through its Subcommittee II on Pe: 
formance, Durability and Simulated 
Service will have ready an extensiv 
program including a wide variety oi 
structural sandwich constructions 
This work is still in the planning 
stage; size and shape of specimer 
and manner of exposure have yet 
be decided. 


Power Company 
Lays Plastic Pipe 


The Carolina Light and Powe Im | 
Company is using a three inch plastic | 
pipe line to conduct corrosive wel 
water to generating facilities in tts 
new plant in Wilmington, N. C. One 
of the first industrial installations 0! 
its kind, plastic pipe was selected be 
cause of its resistance to corrosion, 
ease of installation and low initial 
cost. 

Installations of this type are pat- 
ticularly important at this time, 4 
they will help to provide the first 
body of actual operational data on 
plastic pipe, which, although it is be: 
ing used in more and more applica 
tions, has not yet been proved i 
terms of long range performance ove! 
a life history of many years. 

The butyrate plastic pipe line, more 
than a quarter of a mile long, will de- 
liver water from its source to large 
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esting 
Phila. 
copy) Beryldur ae 
he 1953 
ety. 
rodepos 
htinuing A NEW, LOW-COST, EASY-TO-WORK 
cd BERYLCO BERYLLIUM COPPER ALLOY 
r-nickel 
at Kure 
l Tele. Why make a dustpan out of beryllium copper? In this case, the 
_— pan had to be nonsparking, yet stronger and harder than would be possi- 
posed at ble with brass or bronze. In fabricating the pan from Beryldur, a brand- 
Author - : 
new Berylco bery!lium copper alloy, the makers demonstrated the work- 
ee ability of this new low-cost material. 
-19 of Beryldur .035”’ thick was supplied in the annealed temper. In this 
ructions condition, Beryldur is easy to form, as the illustration shows. The 
on Per handle was roll formed and punched; the body stamped, drawn, 
mulated punched, crimped and coined. The same dies used for making steel 
= <emghe pans were employed without modification. The pan was then 
= Mi hardened by a simple low-temperature heat treatment to an ulti- 
fain ROLL FORM mate tensile of 125,000 to 140,000 psi. 
pecimen Beryldur can also be supplied in a mill-hardened temper for use 
e yet t when forming requirements are not severe, thus saving the cost of 
heat treating. 
The properties of Beryldur are midway between those of high- 
; COIN strength and high-conductivity Berylco alloys. Beryldur there- 
STAMP P fore has higher tensile strength than brass or bronze, plus 
high fatigue strength, great resistance to wear, and good 
electrical conductivity. 
e Now for the first time, Beryldur makes available the out- 
standing properties of beryllium copper at lower prices. 
Power Remember, too, you save not only in initial cost, but 
1 plasti through reduced fabrication costs and reduction of rejects. 
ve wel For sample material or engineering help, call or write any 
= of the offices listed below. 
C. One 
ions of 
ted be- 
FURTHER INFORMATION ABOUT BERYLDUR is 
rrosion, contained in this 4-page folder. Send for your free 
initial copy today. 
re pat: TOMORROW'S PRODUCTS ARE PLANNED TODAY 
ime. as —WITH BERYLCO BERYLLIUM COPPER 
he first 
lata on 
it is be- 
upplica- 
ved in 
ce over THE BERYLLIUM CORPORATION, Dept. 4D, READING 3, PENNA. 
New York ¢ Springfield, Mass. ¢ Rochester, N. Y. ¢ Philadelphia ¢ Cleveland ¢ Dayton « Detroit 
e, more Chicago ¢ Minneapolis ¢ San Francisco « Los Angeles 
wil! de- Warehouse distributors in principal cities 
o large 
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Less atmosphere, lower cost 
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' S&W “A” type furnace used in conjunction with S&W 
Ammonia Dissociator. Low openings at both ends 


g prevent infiltration of air, seals gases in furnace. 


“A” TYPE CONVEYOR FURNACE 


In producing brazed or annealed work with a bright surface finish, you can sharply cut operating 
costs by reducing atmosphere volume required. With this S&W full muffle wire mesh conveyor 
belt furnace you get uniform high quality production, combined with lower operating cost than is 
possible with conventional straight-through 














rT, ' type furnaces. Of special interest to stainless 
Doors Open 8 Above Belt! steel processors, it is particularly suited for 
One S&W “A” Type Furnace now used to such high production heat treating operations 
bright copper braze stainless steels has as bright annealing, bright hardening, bright 


8’ clearance above belt — contradicting brazing and case hardening. Ask for our inter- 
usual belief that working height of con- 


stantly opened furnace doors must be esting data on how this cost-cutting S&W fur- 
less than 3’ to get bright work. Ask nace is currently used to do better work at 
about other ingenious installations. lower cost. 

Write today for details on S&W Full Muffle 
“A” Type Conveyor Furnaces. State your 
regular requirements — we'll advise without 
obligation. 


SARGEANT & WILBUR, INC. 
181 Weeden Street, Pawtucket, R. 

























Complete Line of Electric and Fuel-Fired Furnaces To Meet Every Industrial Need 
Atmosphere Generators * Ammonia Dissociators * Gas Conditioning Equipment 











FILLING AN ORDER BY AUTOMATIC SPINNING. Automatic ma- 
chines, developed by Teiner, permit precision spinning to reduce 
costs on long-run items. Example of the all-gauge — all-metal — 
any-quantity — spinning capacity av ailable at Teiner. Write for 
color Brochure 52 M. 


“3 


COMPANY, INCORPORATED 
134 TREMONT ST., EVERETT 49, MASS Tel. EV 7-7800 


For more information, turn to Reader Service Card, Circle No. 332 
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the water is to 
bonized The water to be 


tanks where 


is air saturated and contair 
percentage of carbon dioxid 
lecarbonization process, tl 
gas will be dispe rsed and 
will ultimately be used for all 
of the new generating station 

Extruded of Tenite butyrate plas; 
the corrosion-resistant pipe 
an i.d. of 3 in. The 20-ft length 
were joined together by slip-sleey 
couplings and solvent cement whic 
provide, in effect, welded joints, |; 
was not necessary to thread any of the 
couplings or pipe. The speed wit! 
which the butyrate pipe was joined, 
and the ease with which it was 
handled, due to its light weight, made 
it possible to install the pipe line in 
less than half the time it would have 
taken with metal. Material costs wer 
also considerably lower. Red brass 
pipe, the material originally consid 
ered for the line, would have cost al 
most twice as much as the butyrat: 
plastic pipe. 

The plastic pipe line will be ope 
rated at about 50 psi and is buried 3 
in. below the surface of the ground 
Before covering the pipe with earth 
the line was satisfactorily tested up to 
70 psi. 

The new Wilmington Steam Elec- 
tric Generating Plant, where the pip: 
line will be used, is to be the largest 
in the Carolina Power and Light 
Company system. Iwo generators 
capable of delivering 100,000 kw or 
about 150,000 hp each are to be in 
stalled. Plans call for completion o! 
the first unit in 1954 and the secon 
in 1955. 


Experimental Pump 


Has No Moving Parts 


A vacuum pump without moving 
parts has been developed that is cap: 
able of producing a vacuum as high as 
one billionth of atmospheric pressure. 
The pump operates by ionizing gas 
molecules present in the vacuum 
chamber and absorbing them in car- 
bon plates, where they stay put. 

The two General Electric Scientists 
who developed the pump, Drs. A. M 
Gurewitsch and W. F. Westendorp, 
say the device should simplify exhaus 


MATERIALS & METHODS 




















| 


ngths 
Sleeve 
which 
nts, |i 
of the 
1 witl 
joined. 
it was 
, Made 
line in 
d have 
S WETE 
| brass 
‘Ofsid. 
“ost al- 
utyrate 


1 Ope- 
“ied 3( 
round 
» earth 


1 up to 


1 Elec- 
€ pipe 
largest 
Light 
erators 
kw Or 
be in- 
ion ol 
second 


mip 


rts 


10OViNg 
iS Cap- 
igh as 
essure. 
1g gas 
acuum 
nm car- 


entists 
A. M. 
adorp, 
xhaus- 


ions 





This Bethlehem Cold-Formed 
Shape has gone to work in school 
auditoriums, television studios, the- 
aters and other places where heavy- 
weight curtains and draperies are 
required to move quickly and 
quietly across a stage. 

Curtain tracks made from 14- 
gage Cold-Formed Shapes are ful- 
filling every requirement. We can 
supply these shapes in practically 
any length the manufacturer speci- 
fies, so that the tracks can be in one 
continuous piece, free of joints. 
And the virtually scale-free surfaces 
provide smooth, parallel treads on 
which the bearing carriers roll. 

Curtain tracks are only one 


HEAVY-DUTY 
' CURTAIN TRACK 
: made from 


among hundreds of shapes we have 
turned out for such diversified items 
as sign-supports, rub-rails for bus 
bodies, and parts for lawn mowers. 

Bethlehem Cold-Formed Shapes 
are regular or irregular shapes 
formed cold from strip, sheet or 
plate steel. They are uniform in 
thickness, relatively scale-free, and 
have a high strength-to-weight 
ratio. We make them on presses, 
brakes or rolls, in all gages from 
5 to 24. 

Perhaps you have an idea which 





Bethlehem Cold-Formed Shapes can be welded without special 
preparation because of the smooth, relatively scale free surface. 


could be developed into a practical, 
cost-cutting use for cold-formed 
shapes. If so, tell us about it. Write 
direct to us at Bethlehem, Pa., in- 
cluding, if possible, a rough sketch 
of the part you have in mind. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 
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Producers of 


Metal Powders 


Copper Powder 


(ELECTROLYTIC GRADE) 


Atomized Copper Base 
Alloy Powders 


Low Melting Point 
Alloy Powders 


Solder Powder 


Silver Powder 


Tin Powder 


THE AMERICAN METAL CO., LTD. 


61 BROADWAY, NEW YORK 6, N. Y. 























ALL EYES... You'll be this way at the National pLastics 
EXPOSITION. New applications, new equipment, new materials. 
4 All on display at Cleveland, June 7-10. Don’t miss latest devel- 
opments in your field. Send for tickets now. Please 
make request on your company letterhead. (Sorry, 
no general public admissions. ) 





NATIONAL PLASTICS EXPOSITION 


sponsored by 
THE SOCIETY OF THE PLASTICS INDUSTRY, 67 W. 44TH ST., NEW YORK, N. Y. 


For more information, turn to Reader Service Card, Circle No. 333 
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tion of radio tubes and other wide), 
used vacuum tubes in the process of 
manufacture. In addition, 
might be permanently attache< 
large tube in which a high va 
must be maintained, as the pu 
quite small and would act as an effic; 
ent getter for gasses that leaked into 
the pump or were given off by tube 
elements operating at high tempera- 
tures. 

One form of the pump consists of 
circular stainless steel box, about two 
inches in dia and an inch thick. The 
box is supported between the poles of 
a powerful Alnico permanent magnet, 
and is connected by means of a tube to 
the vessel from which gas is to be 
exhausted. 

Inside the box is a tungsten ring, 
connected to the positively-charged 
side of the high-voltage circuit which 
supplies the pump. The metal walls 
of the box are connected to the nega- 
tive side of the circuit. 


Rough exhaustion of air to about 
one one-hundred-thousandth of an at. 
mosphere, which is easy to attain, is 
accomplished with an ordinary me- 
chanical pump. 

In vacuo, high voltage causes an 
electron discharge from the walls of 
the pump. The free electrons are 
attracted toward the tungsten ring, 
but they are thrown off course by the 
field of the magnet and caused 
to perform numerous oscillations 
through the ring. During these os 
cillations, they hit and ionize many of 
the gas atoms present in the partial 
vacuum. 

The ions have positive electrical 
charges, and are pulled toward tl 
pump walls, which are negatively 
charged. On the way, the ions hit the 
carbon plates and are driven into 
them, where they are held. Since they 
are removed from the open space, gas 
pressure is reduced. 


Tests show that many cubic centi- 
meters of gas, as measured at atmos- 
pheric pressure, can be absorbed by 
the carbon. The absorbed gases can 
be driven out of the carbon, and the 
plates made ready to go to work again 
in absorbing more gas, by simply heat- 
ing the whole pump. 


The ionic pump works on practical: 
ly all gases, and it could be used for 
pumping out all systems where a high 
vacuum is desired, including sealed- 
off systems; in the latter it, works as 
a so-called “getter”, to remove small 
remaining traces of gas. 


(Continued on page 248) 
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Rate-measuring gyroscope, courtesy 
Doelcam Corporation 


IDEAL FOR DAMPING! 


Their flat viscosity-temperature curve, stability at 
elevated temperatures, nearly Newtonian viscosity 
characteristics and ability to resist breakdown 
under continual high-shearing stresses make G-E 
Viscasil fluids ideal for all kinds of viscous dampers. 


EVALUATE G-E VISCASIL FLUIDS NOW! 


Now is the time to begin your evaluations of these 
new fluids. They are destined to revolutionize many 
current design concepts. Through them you may 
achieve simplified designs, increased product relia- 
bility and performance—even new products never 
possible before. As you “imagineer” with them, re- 
member to free your thinking from the design limi- 
tations imposed by conventional materials. G-E 
Viscasil fluids often dictate the design! 





G-E silicones fit in your future 


GENERAL @@ ELECTRIC 


1954 





Torsional vibration damper, courtesy 
Houdaille-Hershey Corporation 


General Electric’s new Viscasil fluids offer tremendous 








potential for new product design and present product 
improvement because of this unusual combination of 
properties : 


Relatively small change in viscosity over a 
wide temperature range 


Outstanding heat resistance 
Outstanding resistance to shear breakdown 
Unusual chemical inertness and stability 


Compressibility — far greater than other fluids 


Available in viscosities from 1,000 to 100,000 or more 
centistokes, these versatile silicone fluids are ideal for 
such applications as: 


Torsional vibration dampers 
Dashpot dampers Shock absorbers 
Fluid couplings Servo mechanisms 


Electrical, release, pharmaceutical 
and cosmetic applications 


CLIP AND MAIL TODAY! 


For more information, turn to Reader Service Card, Circle No. 502 


General Electric Company 
Section 463-1B 
Waterford, New York 


Please send me product data on G-E Viscasil fluids. I want 
this for ( ) Reference purposes only ( ) An immediate 


application on 




















Name Position 

Firm 

Street 

City __Zone__State 





IN CANADA: Mail to Canadian General Electric Company, Ltd., Toronto 
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HOEGANAES | New Price Schedule 


For Titanium Ire 


PIONEERS IN POWDERED IRON Rem-Cru Titanium Inc. has estg Me 


lished a new pricing system for titan 
ium bars, billets, sheets and plates 
calculated on base price plus extras fo, 
size, condition, finish and quality 








‘ | Previous prices have been quoted on me 
Now offer you a domestic source of an item basis; that is, a certain price De 
‘ . for a particular gauge in a standard pr 
their latest improved IRON POWDER size net The At ria is similar 
to those used in pricing other finished J 
metals. ’ : 
The price of sponge has not 7 
changed and remains at $5.00 per 7 * 
pound. However, Rem-Cru’s new list. Pre 
ing shows price reductions rangingup J - 
to 14% for some titanium billets and P: 
bars. re 
The price reduction for titanium Bc 
reflects the metal’s rather peculiar IR ‘ 
position in the light of long and short : 
range demand for the new metal. Most a 
of the really large volume figures on - 
titanium use are future projections , 
based on drawing board estimates— . om 
particularly in the aircraft field. Cur 3 P! 
rently, actual consumption of the 
metal is lagging slightly behind pro. I 
duction, which is hardly surprising, P 
considering the high price and pre- d 
dictions of future shortages of the ma- J 1 
terial when new defense demands may J ss, 








swallow all the available supply. Price C 

| concessions may be the answer to get- 3 * 

| ting the temporary titanium surpluy 

. . | used up. G 

More than 40 years of Research and Production in | ; & 


Sweden, Combined with new and Modern tech- 


K 
nological advances have resulted in our latest 
superior grades of HOEGANAES SPONGE IRON 
POWDERS 

HOEGANAES SPONGE IRON CORPORATION 
545 Fifth Avenue : 


New York 17, N. Y. 


distributed by 
EKSTRAND & THOLAND, INC. 


441 Lexington Avenue 
New York 17, N. Y. 
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Forms 


Meta roducts. Allied Metal Specialties 
yp, ill. Profusely illustrates a 

trays, racks, fixtures, tanks, 
askets, etc. produced by this com- 


(51) 
Carbony! Iron Powder. Antara Chemicals, 
Dir General Dyestuff Corp., 31 pp, ill. 
Description, use and formulation of high 
purity carbonyl iron powders for electronic 
and powder metallurgy use. (52) 


Wire Parts, Small Metal Stampings. Art 
Wire & Stamping Co., 4 pp, ill. Profusely 
illustrates a variety of wire parts and small 
metal stampings produced in both ferrous 
ind nonferrous metals. (53) 


Precision Castings. Austenal Laboratories, 
Inc.. Microcast Div., 16 pp, ill. Describes 
Microcast Process for manufacture of pre- 
cision cast parts, including specifications 


and explanation. (54) 
Cold-Formed Steel Shapes. Bethlehem Steel 
Booklet illustrates various types of 
old-formed steel shapes made from strip, 
sheet or plate, giving their features and 
possible applications. (56) 


Welded Steel Tubing. Brainard Steel Co.., 
lubing Div., 8 pp, ill. Shows facilities for 
manufacturing welded steel tubing, its ap- 
plications, fabrication and _ specifications. 
(57) 
Stainless Steel Forms. G. O. Carlson Inc., 4 
pp, ill, No. 625. Revised bulletin features 
high quality stainless steel plates, heads, 
lisks, rings, forgings, bars and sheets (No. 
Finish) produced by this company. (59) 


Spun Shapes. C. A. Dahlin Co., 4 pp, ill 
Offers facilities for the metal spinning of 
almost any metal or alloy, specializing in 
stainless steel. (61 ) 


Gray Iron Castings. Dostal Foundry Ma- 
chine Co. Permanent mold gray iron cast- 
ing facilities. (62) 


Springs, Wire Forms, Stampings. Dudek & 
Bock Spring and Mfg. Co., 3 pp, ill. Shows 
springs designed in coil, wire forms and 
metal stamping forms designed and manu- 
factured to meet specification requirements. 


(64) 


Corrosion Resistant Castings. The Duraloy 
Co., 16 pp, ill, No. 3150-G. Describes 
facilities for manufacture of chromium-iron 
and chromium-nickel castings. Gives de- 
tailed properties of alloys and their uses. 

(65) 


Investment Castings. Engineered Precision 
Casting Co., 8 pp, ill. Complete data on 
EpCo precision investment castings of 
Stainless steel, alloy tool steel, beryllium- 
copper and most metals that can be melted. 

(66) 


Aluminum and Stainless’ Steel Parts. Fals- 
trom Co., 4 pp, ill, Nos. 140 and 141. 
Fabrication of parts, components and equip- 
ment from aluminum and stainless steel 
she t. (67) 


Centrifugal Cast Tubing. Peter A. Frasse 
Co., 17 pp, No. 11. Covers in detail the 
characteristics, properties, analyses, applica- 
tons on Acipco centrifugal cast tubing. 
(68) 
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Metal Stampings. Geuder, Paeschke & Frey 


Co., 12 pp, ill. Detailed description of this 
firm's metal fabricating, finishing and as 
sembling facilities as a subcontractor fot 
detense parts. (69) 


Stainless Steel Equipment. Rodney Hunt Ma 
chine Co., 4 pp, ill, No. 153. Shows the 
range of engineered stainless steel equip- 
ment produced by this company, from small 
vessels to complex fabrications—featuring 
tanks of standard and special construction 
Permanent Magnets. Indiana Steel Products 
Co., 8 pp, ill, Vol. 1, No. 2. “Applied 
Magnetics’ features two brief articles on 
permanent magnets. (74) 


Plate and Sheet Metal Products. Littleford 
Bros., Inc., 8 pp, ill, No. MP-39. Pro- 
fusely illustrates a complete line of plate 
and sheet metal products fabricated by this 
company. (76) 


Clad Steel. Lukens Steel Co. Conversion 
tables and theoretical weights for clad steel 
plate conveniently assembled on a new in- 
formation card. (77) 


Ductile Iron Castings. Lynchburg Foundry 
Co., 12 pp, ill. Describes ductile cast iron 
with detailed description of its properties 
and suggested applications. (78) 


Welded Assemblies. The R. C. Mahon Co.., 
1 p, ill. Shows several examples illustrat- 
ing the capabilities of welding for construc- 
tion of various assemblies. (79) 


Sheet Metal Products. Maysteel Products 
Inc., 10 pp, ill. Illustrates Maysteel’s stand- 
ard and specialized tools for producing 
sheet metal parts and shows some of the 
industries served by their products. (80) 


Metal Powders. Plastic Metals Div., 4 pp 
ill, No. 567. Describes applications, ad- 
vantages and limitations of powder metal- 
lurgy as used by this firm for custom 
making parts. (83) 


Metal Powder Machine Parts and Bearings. 
Powdercraft Corp., 4 pp, ill. Detailed spe- 
cifications of a complete line of Powder- 
craft self-lubricating bearings and machine 
parts produced by powder metallurgy. (84) 


Stainless Steel Cable. John A. Roeblings’ 
Sons Co., 4 pp, ill. Case histories showing 
advantages of this company’s Aircord, said 
to have high strength, great flexibility and 
small diameter. (87) 


Precision Investment Casting. Alexander 
Saunders & Co., 12 pp, ill. Advantages in 
comparison with conventional methods of 
producing precision investment castings, 
technique, and equipment and_ supplies 
needed. (88) 


Stainless Steel Products. Schnitzer Alloy 
Products Co., 64 pp, ill, No. 54. A guide 
and reference book covering a complete 
line of stainless steel products produced by 
this company. (89) 


Magnet Wire. Sprague Electric Co., 4 pp, 
ill,.No. 404..Complete-data on Ceroc ST, 
a -single-teflon, ceramic insulated high tem- 
perature magnet wire. (90) 


Deep-Drawn Shapes. Roland Teiner Co., 8 
pp, ill. Reprint illustrates the many deep- 
drawn simple and intricate shapes produced 
by the new Hydroform process. (91) 





MANUFACTURERS’ LITERATURE 


Precision Casting. Thompson Products, Inc., 
Metallurgical Products Div., 8 pp, ill, No. 
MP-53-1. Discusses the Intricast process of 


precision casting any castable metal or 
alloy (92) 
Cylinder-Finish Tubing. Tube Reducing 
Corp., 4 pp, ill, No. R-7. Illustrates close 
tolerances and good surface finish obtained 
in compression formed tubing (95) 


Centrifugal Cast Parts. United States Pipe 
and Foundry Co., 12 pp, ill. Describes 
centrifugal castings process and advantages, 
and shows three applications improved by 
this method. (96) 


Screw Machine Parts and Other Metal Forms. 
Worthington Corp., 7 pp, No. W-350-B5C. 
Describes valves, flanges, hose nipples, bars, 
welding electrodes and screw machine 
products available. (100) 


Sintered Alloys. Yale & Towne Mtg. Co., 
American Sintered Alloys Div. Discusses 
the use of sintered alloys for gears, which 
results in saving money and easing other 
problems such as metal procurement, scrap 
waste and small parts inventory. (101) 


Nonferrous Metals © Parts ® 
Forms 


Aluminum Castings. Acme Aluminum AIl- 
loys Inc., 16 pp, ill. Pictures the many 
facilities of this company for producing a 
variety of castings, tools and related prod- 
ucts. Technical data included. (105) 


Precision Die Castings. Advance Tool and 
Die Casting Co., 3 pp, ill. Gives physical 
composition and average properties of zinc 
and aluminum alloys and illustrates some 
of the facilities for producing die castings. 

(106) 


Aluminum Coiled Tubing. Aluminum Co. of 
America, 8 pp, ill, No. AD-270. Gives ad- 
vantages, applications, installation proce- 
dure and technical data of Alcoa Utilitube, 
an aluminum coiled tube made of the alloy 
B50S. (107) 


Zinc Die Castings. American Die Casting 
Institute. Bulletin describes Certified Zinc 
Alloy Plan, explaining benefits to die cast- 
ing buyers. (108) 


Plastics Selection. American Insulation 
Corp. Disk-shaped dial card gives physical 
properties of the 15 most popular plastics 
to aid in selecting proper plastic. (109) 


Bronze Casting Alloys. American Manga- 
nese Bronze Co., 50 pp, ill. Revised edi- 
tion gives composition, characteristics and 
applications of the principal copper alloys 
used to make castings. (110) 


Zine Anodes. American Zinc Institute, 30 
pp, and 35 graphs. Cathodic protection 
with zinc anodes. Supplements the report 
“Zinc as a Galvanic Anode’’. Includes field 
test data on zinc anode performance over 
ten-year history. Case histories and design 
information with many charts. (112) 


Precision Investment Castings. Arwood Pre- 
cision Casting Corp., 16 pp, ill. Informa- 
tive article on precision investment castings. 
Includes table of ferrous and nonferrous 
alloys recommended as most adaptable for 
this process. (113) 


Precision Castings. Atlantic Castings and 
Engineering Corp., 12 pp, ill. “High-Qual- 
ity Precision Castings for Industry’’ illus- 
trates Ailantalloy casting process, gives spe- 
cifications and describes all specified metals, 
their characteristics and uses. (114) 
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Titanium. Brush Laboratories Co., Div. of 
Clevite Corp., 4 pp, ill, No. 804. Com- 
plete data on titanium fabrication facilities. 

(116) 


Bronze Bearings. Bunting Brass & Bronze 
Co., 64 pp, ill, No. 152. Pocket-size book- 
let contains complete list of industrial 
standard stock bearings, electric motor beat 
ings and precision bronze bars (117) 


Cemented Carbide Products. Carboloy Dept., 
General Electric Co., 60 pp, ill, No. Gl 
250. Specifications and applications of this 
company’s cemented carbide tools and 
blanks, both standard and made to order. 

(118) 


Pre-Coated Metal Strip. Coated Coils Corp., 
3 pp, ill. Versatile color finishes produced 
by an exclusive process is illustrated by 
actual sample of Enamelstrip, the metal 
coil pre-coated in color. Address inquiries 
to Mr. Marvin Richfield, Adv. Mgr., 513 
W. 30th St., New York, N.Y. 


Magnesium and Aluminum Castings. Eclipse- 
Pioneer Div. Foundries. “Book of Facts’ 
shows company’s facilities for custom-mak- 
ing aluminum and magnesium castings. 


(119) 


Metal and Plastics Parts. The Electric Auto- 
lite Co., Bay Mfg. Div., 16 pp, ill. Shows 
wide variety of custom-made ornamental 
and functional metal and plastics parts. 
(120) 
Die Cast Parts. The Electric Auto-Lite Co., 
Die Casting Div., 16 pp, ill, No. G137. 
Describes facilities for economical manu- 
facture of quality die castings. (121) 


Investment Castings. Electronicast Inc., 4 
pp, ill. Features specifications of the Elec- 
tronicast process of centrifugal and vacuum 
investment casting for casting difficult al- 
loys in intricate shapes and to extremely 
close tolerances. (122) 


Copper and Brass Tubing. H & H Tube and 
Mfg. Co., 4 pp, ill. Describes seamless 
braze and lock seam tubing copper and 


brass. (124) 


Nickel-Base Alloys. Haynes Stellite Div., 
Union Carbide and Carbon Corp., 40° pp. 
Properties, specifications and uses of Has- 
telloy corrosion resistant grades. (125) 


Die Castings. Hoover Co., 12 pp, ill, No. 
853. Shows this company’s facilities for 
producing zinc and aluminum die castings. 
Includes design helps, describes applica- 
tions. (126) 


Beryllium-Copper Electroni¢ Components. In- 
strument Specialties Co., Inc., 8 pp, ill, No. 
7-A. Includes specifications of a complete 
line of micro-processed electronic compo- 
nents of beryllium-copper. (127) 


Bronze Parts. Johnson Bronze Co., 106 pp, 
ill, No. 530. Catalog listing quality bear- 
ings, bar bronze, babbitt and powder metal- 
lurgy products. (128) 


Gaskets. Lead Alloy Products Co., 4 pp, ill. 
Lead clad copper seals combine ductility 
and strength. (129) 


Die Castings. Litemetal DiCast, Inc., 12 
pp, ill. How to select best light metal for 
die casting. Shows facilities producing 
light metal pressure die castings. (130) 


Titanium and Its Alloys. Mallory-Sharon 
Titanium Corp., 16 pp, ill. Current data 
on the properties of various grades of ti- 
tanium and titanium alloys. (131) 
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Precision Castings. Ohio Precision Castings 
Inc., 12 pp, ill. Numerous examples of 
industrial applications of, this company’s 
brass, bronze, aluminum and _beryllium- 
copper plaster mold castings. (132) 


Die Castings. Paramount Die Casting Co., 


4 pp, ill. Facilities of this company for 
producing aluminum, magnesium and zinc 
die castings (133) 


Titanium and Its Alloys. 
Corp., 32 pp, ill, No. 588. A _ practical 
working manual presenting some basic 
and fairly well substantiated data on com- 
mercial quality titanium and its alloys. 


(134) 


Lockseam Tubes. Revere Copper and Brass, 
Inc., 46 pp, ill. Contains comprehensive 
listing of more than 100 shapes of lock- 
seam tube and rolled moldings of interest 
to manufacturers in the automotive, house 
furnishings, hardware and farm implement 


Aluminum Mill Products. Reynolds Metals 
Co., 12 pp, ill, No. G1-8.5-852. Outlines 
increasing advantages of wrought aluminum 
alloys, lists Reynolds aluminum mill prod- 
ucts, and details various products forms, 
finishes, alloys, tempers and sizes avail- 
able. (136) 


Spun Metal Parts. Spincraft Inc., No. 3. 
Data book on metal spinning and fabricat- 
ing gives data on process and help im de- 
signing for economical production. (138) 


Aluminum and Stainless Steel. Superior In- 
dustries Inc., 14 pp, ill, No. 53-A. De- 
scription of Artrim precision extrusions of 
aluminum and stainless steel for decorative 
use. Describes facilities for special shape 
extrusions. (140) 


Tungsten Electrodes. Sylvania Electric Prod- 
ucts Inc., 2 pp, ill, No. TC-1. Advantages, 
sizes, surface finishes, tempers and packing 
and distribution of tungsten electrodes for 
atomic hydrogen, helium and argon arc 
welding. (141) 


Die Castings. Tri-State Die Casting Corp. 
New folder describes this company’s facili- 
ties for production of aluminum and zinc 
die castings to order. (142) 


Nonferrous Castings. The Wellman Bronze 
and Aluminum Co., 16 pp, ill, No. 50. 
Characteristics, typical uses and specifica- 
tions of Well-Cast magnesium, aluminum 
and copper-base alloys. (143) 


Centrifugal Castings. Wisconsin Centrifu- 
gal Foundry Inc., 4 pp, ill. Technical data 
on nonferrous machined products centrifu- 
gally cast and centrifuged for aircraft, 
diesel engine railroad maintenance, machine 
tools, earthmoving machinery. (144) 


Spun Tubing. Wolverine Tube Div., 28 pp, 
ill. Advantages and numerous applications 
of this firm’s nonferrous Spun End Tube 
Process. (145) 


Light Metal Forgings. Wyman-Gordon Prod- 
ucts Corp., 4 pp, ill. Affnounces the avail- 
ability of large-size light alloy forgings, 
particularly those of magnesium and 75-S 
aluminum. (146) 
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Nonmetallic Materials © Part; , 
Forms 


Honeycomb Material. Aircomb 
Douglas Aircraft Co., Inc. Anno 
development of Aircomb, a h 
structure of Kraft paper impregr 

a phenolic resin. Pre-cut in any 
trom 1/16 to 5 1mn., it Is Said to he 
times as rigid as an equal weight ster 
durable, fire-resistant, pest-resistant and h, 
excellent insulation and sound roofing 
properties. (149) 
Thermosetting Plastics. American Cyanamj; 
Co. Thirty success stories show outstanding 
sales advantages of using Cyanamid ply. 
tics, which are hard-wearing, hard-surtace4 
and hard-to-break. (150) 


Rigid Polyvinyl Chloride. American Ly. 
flex Inc., 16 pp. Complete technical da 
on Lucoflex, a nonflammable, unplasticize 
polyvinyl chloride plastic, having outstand. 
ing thermal, chemical and physical prop. 
erties. (151) 


Extruded Plastics. Anchor Plastics Co. 1) 
pp, ill. Applications of thermoplastic rods, 
tubes and shapes. Summary of properties 
of plastics materials with usage table. 
(152) 
Corrosion Proof Cements. Atlas Mineral 
Products Co., No. 5-1. Handy charts cover 
a complete line of resin, sulfur, silicate and 
asphaltic cements, and show how to select 
the correct cement for a specific applica 
tion. (153) 


Polyester Resins. Atlas Powder Co., 10 pp 
Describes uses, physical properties and gen. 
eral characteristics of Atlas 100% alkyd. 
type resins. (154) 


Gaskets, Packings, Etc. Auburn Mfg. Co., 3 
pp, ill. Discusses the various products pro- 
duced by this company, including gaskets 
packings, washers, spacers, seals, shims and 
bushings. (155) 


Adhesives, Coating, Etc. Chemical Develop 
ment Corp., 12 pp. Discusses a variety ot 
adhesives, protective and strippable cast- 
ings, and anti-static and cleaning solutions 
for use in the plastics and allied indus 
tries. (156) 


Plastisol. Chemical Products Corp., 8 pp 
ill. Chem-O-Sol thermosetting plastisol for 
mulation for industrial and consumer prod: 
ucts. Instructions for use and several case 
histories of coated products. (157) 


Engineered Paper Products. Cincinnati In 
dustries Inc., 16 pp, ill. Complete data on 
the new double crepe Cindus material 
called X-Crepe that can be used like cloth, 
instead of rubber, in place of cork, and for 
jobs where no other material will “ 
158) 


Coated Fabrics. The Connecticut Hard Rub- 
ber Co. Uses, chemical, electrical and me- 
chanical properties, and availability of heat 
resistant silicone rubber coated glass fab- 
rics. (159) 


Molded and Extruded Rubber. Continentél 
Rubber Works, 8 pp, No. 100. Gives di- 
mensions of molded and extruded rubber 
with cross sectional illustrations. Also con- 
densed SAE and ASTM specification (ia) 
16 


impregnated Materials for Reinforced Plas- 
tics Molding. Cordo Molding Products Inc., 
3 pp, CMP-GI. Description of formula- 
tions available for molding products of 
reinforced plastics. (161) 
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ane Packing Co., 12 pp, ill, No. 


S plastic. , , 
: ; Complete data on Chemlon packings 
ts fabricated from the new tetra- 
ene resin, Teflon. (162) 
plastic Bearing Material. Dixon Saddle Co., 


sical properties of Rulon, a plas- 
> material that requires no lubri- 

(163) 
gesin-Coated Glass Fabrics. E. I. du Pont 
le Nemours & Co. (Inc.), Fabrics Div., 4 
sn No. A-5401. Properties and applica- 


PP 


bons of Teflon tetrafluoroethylene resin- 


‘lass fabrics, tapes and laminates. 


(165) 


Vinyl Resins. Firestone Plastics Co., Chemi- 


S cal Sales Div., 17 pp. Description and phys- 


ical properties of Exon vinyl resins. Also 


E test procedures to determine volatile mat- 
| ter. relative viscosity and heat stability. 


(166) 


Cast Wood. Forestrong Co., 4 pp, ill. Pro- 
fusely illustrates and describes a wood fiber 
molding process. (167) 


Setting Compound. Furane Plastics Inc., 1 
p, No. A-2-52. Data on Furane Resin 
X-2, in conjunction with activated silica, 
which forms a remarkably fast setting com- 
(168) 


Plastic-Faced Plywood. Georgia-Pacific Ply- 
wood & Lumber Co., 4 pp, ill. Applica- 
tions, properties and description of GPX 
high grade exterior plywood coated with 
plastic. (169) 


Insulating Sheet. Glastic Corp., ill. Prop- 
erty data and comparison charts on Glastic 
MM, Fiberglas reinforced laminate with 
high strength and heat resistance for elec- 
trical insulation. (170) 


Vibration Eliminator. B. F. Goodrich Co., 
4 pp, ill, No. 7290. Includes installation 
instructions of the Goodrich Vibropad, 
which muffles shock, noise and vibration 
of heavy equipment. (171) 


Polyvinyl Chloride Resins. B. F. Goodrich 
Chemical Co., 16 pp, ill, No. G-8. Bulle- 
tin discusses the materials and factors used 
in calendering, extrusion and _ injection 
molding compounds. (172) 


Resin-Rubber Material. Goodyear Tire & 
Rubber Co., Chemical Div., 24 pp, ill, No. 
S-9492. Detailed tabular data on Pliolite 
S-6B, a thermoplastic resin for use in the 
manufacture of rubber products. (173) 


Plastics. Heil Process Equipment Corp., 3 
pp, ill, Nos. 752, 753 and 754. Discusses 
the use of Rigidon plastics exhaust heads, 
duct fittings and ventilating ducts. Speci- 
fications included. (174) 


Rigid Polyvinyl Chlorides. Kaykor Industries 
Inc., Div. of Kaye-Tex Mfg. Corp., 6 pp. 
Chemical and physical properties of Vyflex 
rigid polyvinyl chloride plates and sheets. 

(175) 


Fluorocarbon Plastics. M. W. Kellogg Co., 
16 pp, ill. Index of processors and con- 
verters, manufactured items and services 
connected with the production of Kel-F 
parts and forms. (176) 


Furfuryl Alcohol Resin. Maurice A. Knight 

4 pp, ill, No. 6. Properties, uses and 
applications of Permanite alcohol resins 
used in the fabrication of corrosion-proof 
chemical equipment. (177) 


Compression Molded Plastics. Kuhn & 
Jac bs Molding & Tool Co., 10 pp, ill, 
No. E-604. Illustrates the facilities of this 


pound. 
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company for producing compression molded 
plastics. Includes specifications. (178) 


Glass. Libbey-Owens-Ford Glass Co., 8 pp, 
ill, No. SPD. Describes a variety of types 
of glass for decorative and functional pur- 
poses, giving typical uses, properties and 
available sizes. (179) 


Plastics Molding. P. R. Mallory Plastics, 
Inc., 4 pp, ill. Complete production facili- 
ties for large scale production of custom- 
molded parts from design to finishing and 
assembly. (180) 


Carbon Products. Morganite Inc., 8 pp, ill, 
No. if. Specifications of various carbon 
bearings and bushings. Also properties of 
six series of Morganite carbon products. 
(182) 


Glass Bonded Mica. Mycalex Corp. of 
America, 24 pp, ill. Design information 
for parts to be machined from glass bonded 
mica. (183) 


Laminated Plastics. National Vulcanized 
Fibre Co., 16 pp, ill, No. 1b/12. Physical, 
electrical, mechanical and chemical proper- 
ties of Phenolite laminated plastic sheet, 
rods, tubing and special shapes. Properties 
of National Vulcanized Fibre also listed. 


(184) 


Molded Rubber Parts. Parker Rubber Prod- 
ucts Div., Parker Appliance Co., 4 pp, ill, 
No. 5201A1. Lists the many advantages of 
using Parker custom molded rubber parts 
in a variety of applications. (185) 


Fiber Glass. Pittsburgh Plate Glass Co., of 
Weldesign” explains how to shape steel 
for low cost, using Lincoln’s Weldesign 
methods. (186) 


Extruded and Molded Rubber Parts. Repub- 
lic Rubber Div., 12 pp, ill. Describes fa- 
cilities for custom manufacture of molded 
and extruded rubber products. Lists various 
products. (187) 


Fiuorocarbon Plastics. Resistoflex Corp., 
Fluoroflex-T assures the ideal, low loss in- 
sulation for uhf and microwave applica- 
tions and serviceability through tempera- 
tures from —90 to 500 F. (188) 


Laminated Phenolics. Rogers Corp. “Here's 
Rogers and Its Fiberloys’’ describes Rogers 
Corp. and its laminated phenolics, vulcan- 
ized fibres and paper boards. (189) 


Extrusion of Plastics. Sheffield Plastics, Inc., 
2 pp, ill. Describes custom service for pro- 
ducing rods, tubes and other thermoplastics 
shapes to order. (190) 


Sponge Polyviny! Chloride Plastic. Sponge 
Rubber Products Co., 3 pp, ill. Outstand- 
ing features, physical properties and chem- 
ical resistance of unicellular polyvinyl 
chloride plastic. (191) 


Carbon and Graphite Parts. Stackpole Car- 
bon Co., No. 40. Shows numerous stand- 
ard parts and includes helpful data on the 
selection of carbon-graphite products. 
(192) 


Ceramic Products. Stupakoff Ceramic and 
Mfg. Co., 52 pp, ill, No. 951. Drawings 
and dimensions of more than 500 steatite 
products, chart of technical characteristics 
of Stupakoff ceramics, and standards for 
steatites. (193) 


Vulcanized Fiber and Laminated Plastics. 
Taylor Fiber Co., 4 pp. Basic properties 
of plastic laminates and vulcanized fibrous 
materials arranged in convenient tables. 


(194) 
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High Temperature Insulation. H. I. Thomp- 
son Co., 34 pp, ill. Detailed technical data 
on Refrasil, giving case histories on per- 
formance characteristics as a high tempera- 
ture insulator. (196) 


Rubber Products. U. S. Rubber Co., 25 pp, 
ill, No. M-9012. Detailed description of 
new research and development laboratory, 
indicating its place in development of rub- 


ber products. (197) 


Synthetic Rubber Products. Western Felt 
Works, Acadia Synthetic Products Div., 6 
pp, ill. Describes various types of molded, 
extruded, roll die cut and lathe cut syn- 
thetic rubber parts and sheets. (198) 


Nonmetallic Gears. Westinghouse Electric 
Corp., 15 pp, ill, No. B-4661. Description 
and applications of Micarta gears. Includes 
tables of properties, gear data and pre- 
ferred pitches. (199) 


Finishes © Cleaning and 
Finishing 


Zinc, Cadmium Finishes. Allied Research 
Products Inc. Describes Iridite, finishes for 
zinc and cadmium in chromium-like, olive 
green, iridescent and other colors. (201) 


Cleaning Cabinets. American Wheelabrator 
& Equipment Corp., 28 pp, ill, No. 724. 
Describes Wheelabrating cleaning process 
and equipment used to meet specific re- 
quirements of cleaning and finishing prob- 
lems of various industries. (202) 


Hard Facing. Cleveland Hard Facing Inc., 
4 pp, ill. Service for hard facing parts sub- 
ject to intense wear conditions. (203) 


Spray Painting. Conforming Matrix Corp., 
5 pp, ill. Gives description, uses and ad- 
vantages of this firm’s spraying masks, 
mask washing machine, and spray painting 
equipment. (204) 


Magnesium Finishing. Dow Chemical Co., 
Magnesium Dept., 128 pp. A revised edi- 
tion of the manual on finishing systems 
for magnesium products. (205) 


Industrial Cleaning. Du Bois Co. Metal 
cleaning chart with folder on three-stage 
spray cleaning and a spray booth mainte- 
nance check chart. (206) 


Air Dry Lubricant. Electrofilm Corp., 4 pp, 
ill. Complete data on Lubro-bond, a dry 
film lubricating compound specifically de- 
signed to meet the anti-friction require- 
ments of industry. Prices included. (207) 


Acid Derusting and Descaling Compound. 
Enthone Inc., 3 pp. Detailed information 
on Enthone Descaler 2A, a dry, freeflow- 
ing acid compound used for removing rust 
and scale from steels and alloy steels. Prices 
included. (208) 


Baked Enamel. The Glidden Co., 12 pp, 
ill. Nebelon-S, a high hardness, stain re- 
sistant, flexible baked enamel finish. (209) 


Film Clear Resin Coating. R. M. Hollings- 
head Corp. U. S. Army specification 3-182 
gives usage, application, protection, price, 
etc. on a thin film clear resin coating. 
(210) 


Wax Finishes. S. C. Johnson & Son, Inc., 
16 pp, ill, No. ADV 322. Brief description 
of wax finishes for such materials as rub- 
ber, metals, building materials, plastics and 
paper, and methods of applications. (211) 


Flame-Spraying Plastic Coating. Linde Air 
Products Co., 8 pp, ill, No. F-7789. Equip- 
ment, plate preparation, application tech- 
nique and safety precautions for flame- 
spraying polyethylene plastic. (212) 
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Barrel Finishing. Lord Chemical Corp., 32 
pp, ill. Introductory bulletin describes vari- 
ous compounds for precision barrel finish- 
ing. (200) 


Protective Coatings. Magic Chemical Co., 22 
pp. Applications and methods of use of 
Magic-Vulc anti-abrasion and anti-corrosion 
plastic rubber coatings (213) 


Metallizing. Metallizing Co. of America, 
20 pp, ill. Describes metallizing process 
and its usefulness in fighting corrosion, re- 
building worn parts, and reclaiming mis- 
machined castings. (214) 


Black Oxide Coating. The Mitchell-Brad- 
ford Chemical Co., 4 pp, ill, No. MB-3. 
Six advantages of Black Magic (Type A) 
Black Oxide Coating process for steel and 
iron. (215) 


Micropolishing. The Murray-Way Corp. 

Engineering specifications and auxiliary 

equipment needed for micropolishing. 
(216) 


Zinc Dust Paints. New Jersey Zinc Co., 36 
pp, ill. Characteristics and uses of zinc dust 
paints, most adherent paints for galvanized 
iron and steel zinc, (217) 


Aluminum Cleaner. Northwest Chemical 
Co., 10 pp, ill. Attractively presents infor- 
mation on the Alkalume Process for pre- 
paring aluminum for spot welding. (218) 


Power Brush Finishing. Osborn Mfg. Co., 12 
pp, ill, No. L-272. A comprehensive article 
covering the important factors in the selec- 
tion and application of brushes for specific 


finishes. (219) 


Batch Blasting. Pangborn Corp., 12 pp, ill, 
No. 223. Dimensions and specifications of 
both the 6- and 12-cu-ft Blastmaster Roto- 
blast for batch blasting in cleaning cast- 
ings, forgings and heat treated parts. (220) 


Rust Resistant Coating. Parker Rust Proof 
Co., 12 pp, ill. Discusses the use of Bon- 
derite. a rust resistant coating, as an aid in 
cold forming. (221) 


Vapor Degreasing Equipment. Phillips Mfg. 
Co., 21 pp, ill. Handbook gives a detailed 
description of vapor degreasing process, the 
materials used, its applications, advantages 
and limitations. (241) 


Polyvinyl Chloride Coating. Quelcor, Inc., 
4 pp, ill, No. 53A. Polyvinyl chloride 
coatings fused and flowed on metal for 
corrosion protection. (222) 


Aluminum Coating. Royston Laboratories 
Inc., 2 pp, ill. Discusses Royalac Alumi- 
num, a high quality industrial aluminum 
coating with the newly developed nonspat- 
tering feature. (242) 


Corrosion Resistant Coating. Specialty Coat- 
ings Inc., Div. of Thompson & Co., 6 pp, 
ill; Examples of how Vinsynite Pretteat- 
ment was used in finishing six different 
types of metal products for good paint 
adhesion and corrosion resistance. (223) 


Heat Treating * Treating 


Heat Treating. Ajax Electric Co., Inc., 
Frankford and Delaware Aves., Philadel- 
phia 23, Pa., 72 pp, No. 116. Detailed 
data on various methods of heat treating 
metals in this firm’s salt bath furnaces. 
Request on company stationery direct from 
Ajax. 


Induction Furnaces. Ajax Engineering Corp. 
Information on Ajax-Tama-Wyatt induction 
furnaces for melting metals with accurate 
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temperature control and freedom from con- 
tamination. (224) 


Case Hardening Process. American Gas Fur- 
nace Co. Principles of “‘Ni-Carb” case-hard- 
ening, its advantages, and descriptions of 
AGF furnaces for the process. (225) 


Ovens and Heaters. Burdett Mfg. Co., 11 
pp, ill. Covers sheet metal designing and 
production facilities of this firm—including 
ovens, heaters, spray booths and washers. 

(226) 


Heat Treating Slide Indicator. Carpenter 
Steel Co. Indicates heat treatments recom- 
mended for various tool and die steels and 
effects of drawing temperature on hardness. 

(228) 


Recirculating Furnaces. Despatch Oven Co., 
12 pp, ill, No. 81. Shows a variety of Des- 
patch recirculating furnaces in operation on 
different heat treating applications. (229) 


Molten Salt Baths. E. I. du Pont de Ne- 
mours & Co., Inc., Electrochemicals Dept., 
82 pp, ill, No. A-3294. Third edition of 
a complete guide in the use of molten salt 
baths for heat treating and case hardening. 

(230) 


Articulated Hearth. Fahralloy Co., No. 112. 
Illustrates the Fahralloy articulated hearth 
of segmental design that permits replace- 
ment of any section instead of replacing 
entire hearth. (253) 


Atmosphere Generators. Gas Atmospheres 
Inc., 6 pp, ill, bulletins N-452 and 1-552. 
Brochures describing the features and ap- 
plications of insert atmosphere generators 
and nitrogen atmosphere generators. (231) 


Rotary Hearth Furnaces. Gas Machinery Co., 
4 pp, ill, No. A-102. Complete specifica- 
tions of the Gasmaco rotary hearth furnaces 
for forging, annealing, heat treating or 
drawing operations. (232) 


Electric Furnaces. Harper Electric Furnace 
Corp., 4 pp; ill, No. 252. Presents features 
and specifications of furnaces for all types 
of research and small scale production. 
(233) 


Furnaces. C. I. Hayes Inc., 44 pp, ill, No. 
112. Complete data on a variety of fur- 
naces for hardening, tempering, carbonitrid- 
ing, forge heating, sintering, annealing and 
tool heat treating, as well as on atmos- 
phere generators and ammonia dissociators. 


(234) 


Electric Furnaces. Hevi Duty Electric Co., 
2 pp, ill, No. IND-1147EE. Includes spe- 
cifications of the Hevi Duty Speed-Treet 
electric furnace, a high temperature fur- 
nace designed for the heat treating of high- 
speed steels. (235) 


Tube Elements for High Temperature Fur- 
naces. Kanthal Corp., 9 pp. Applications, 
construction and specifications of Kanthal 
tube elements for high temperature furnaces 
used in ceramics, chemical, glass and metal 
industries. (236) 


Surface Hardening Stainless Steels. Lindberg 
Steel Treating Co., 24 pp, ill. Complete 
data on the Malcomizing process for sur- 
face hardening stainless steels. Seven case 
histories are included. (237) 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
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Hole Quencher. Palmer Mfg. Co., pp 
Features advantages of using the I. D },. 
quencher for case hardening ho Seve 
times faster. (> 


Liquid Carburizing. Park Chemica 
pp, ill, No. 82. Physical prope 


applications of a water soluble li 
burizing material 


Electric Furnaces. Pereny Equipment (; 

pp, ill, No. 4A. Booklet tells advantage 
and illustrates typical group of tl 
pany’s furnaces and kilns and th: 


use 
(240) 
Quenching Oils. Sun Oil Co., 8 pp, ill, N 
A-2658. Complete data on Sun quenching 
oils, which can handle 95% of all quench 
ing jobs in industrial heat treating. (243) 


Portable Base Convector Furnaces. Lee W’jj. 
son Engineering Co., Inc., 19 pp, ill. Fea. 
tures and advantages of the new portable 
base single-stack furnace. (244) 


Welding * Joining 


Brazing Alloys. The American Platinun 
Works, 46 pp, ill. Handy-sized manual 
gives detailed description of the brazing 
process, the alloys used, design of joints 
and other considerations for successful join 
ing. (245) 
Welding Analyser. Brush Development Co. 
2 pp, ill. Brief description of features 
uses and advantages of the new Brus! 
welding analyser, Model BL-213. (246) 


Fastening Pins. C. E. M. Co., 4 pp, ill 
Advantages and examples of how Spiro! 
Pins overcome the inherent short-comings 
of fastening pins due to their spiral cross- 
section. (247) 


Glass Joints. Cerro de Pasco Corp., 2 pp 
Instruction sheet for making glass-to-glass 
and glass-to-metal seals with indium and 
tin solder. (248) 


Welding Cost Calculator. Champion Rivet 
Co., slide indicator. Shows the costs for 
welding materials using various types ol 
fillets and joints, and estimates the various 
factors effecting the cost. (249) 


Welding Positioners. Cullen-Friestadt Co 
ill. Catalog shows line of hand or power 
operated welding positioners with capacities 
up to 30,000 Ib. (250) 


Fasteners. Elastic Stop Nut Corp. of Amer- 
ica, 29 pp, ill. A collection of many fas- 
tening problems with solutions. (252) 


High-Speed Heating. Gas Appliance Service 
Inc., 8 pp, ill. Profusely illustrates a va- 
riety of furnaces for high-speed heating, 
such as applied lecalized hardening, an- 
nealing, brazing and soldering. (254) 


Resistance Welding. General Electric Co., 
16 pp, ill, No. GEA 4816. Analysis ot 
resistance welding and a catalog of resist- 
ance welding equipment. (255) 


Silver Brazing Alloys. Goldsmith Bros. 
Smelting and Refining Co., 25 pp, ill. Data 
sheets on silver brazing alloys include sizes. 
price, shipment and assortments. Also con- 
tains list of typical applications. (256) 


Brazing. Handy & Harman, ill, No. 54. 
“Brazing News” describes applications aad 
developments of Easy-Flo and Sil-Fos low 
temperature silver brazing alloys, (257) 


Fastenings. H. M. Harper Co., 8 pp, ill, 
Vol. 17, No. 1. “Harper Bolt News’ 1s 
published in the interest of users of rust 
and corrosion resisting fastenings. Features 
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stud Welding. KSM Products Inc., 7 pp, ill. 


Porta and permanent installation pro- 
’ quipment for welding studs to 
(259) 


induction Heating for Brazing. Lepel High 
Frequency Laboratories Inc., 8 pp, ill. De- 
tails on induction heating units for accel- 
erated brazing of parts. (260) 
Lincoln Electric 
Gives construc- 

engine-driven 


Arc Welding Equipment. 
Co., 2 pp, ill, No. 1304. 
tion and specifications of 
Shields-Arc SAE welder. (261) 


rivets. Milford Rivet & Machine Co. A 
handy slide rule selector gives complete 
rivet specifications. (262) 


Snap Nut Fasteners. Prestole Corp., 2 pp, 
ill, No. 8000-A. Features specifications of 
three types of Prestole self-locking fasten- 
ing units, available in all standard metal 
finishes (263) 


Adjustable Fasteners. South Chester Corp., 
Southco Div., 4 pp, ill. Describes adjust- 
able door fasteners for machinery doors. 
Said to be applicable quickly and resist 
loosening due to vibration. (264) 


Self-Locking Nuts. Standard Pressed Steel 
Co., 4 pp, ull, No. 866-153. Properties and 
applications of various Flexloc self-locking 
nuts that lock and stay put on a threaded 
member. (265) 
Nut Fasteners. Tinnerman Products Inc., 
No. 326. Describes wide variety of speed 
nut and clip fasteners, said to be adaptable 
for most types of material or to all thread 


systems. (266) 


Forming ® Casting * Molding 
© Machining 


Maintenance of Cutting Tools. The Carbo- 
rundum Co., 72 pp, ill, No. 10. Helpful 
booklet on proper methods for keeping al- 
loy and high-speed cutting tools sharp by 
grinding. (267) 


Springtites and Sems. Eaton Mfg. Co., 4 pp, 
ill, folder C-49a. Thread cutting and self 
tapping springtites and sems. Dimensions. 
(268) 
Electron Are Drill. Elox Corp. of Michigan, 
3 pp, ill. Discusses operation, cost of op- 
eration, and gives advantages and specifica- 
tions. (269) 
Powder Cutting Stainless Steels. National 
Cylinder Gas Co., 6 pp, ill, No. N-150. 
Complete data on the NCG Ferrojet proc- 
ess of powder cutting stainless steels. 
(270) 


Inspection © Testing ©* Control 


Laboratory Chemicals. Allied Chemical & 
Dye Corp., General Chemical Div., 264 
pp, ill. Catalog of laboratory reagents and 
chemicals describes their properties, speci- 
cations, storage, packaging and other data. 

(271) 
Test Chambers. American Research Co., 4 
Pp, ill. Describes the basic environmental 
test chambers produced by this company for 
testing under a variety of conditions. (272) 
Optical Aids in the Metal Working Indus- 
tries. Bausch & Lomb Optical Co., 16 pp, 
ill, No. D-22. Includes specifications of a 
Con plete line of Bausch & Lomb optical 
ai. in the metal working industries. (273) 
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Portable Hardness Tester. Blosjo Enterprises, 


4 pp, ill. Lists the many advantages of 
using the Blosjo Porta-Brinell hardness 
tester. 


(274) 
Photoelastic Stress Analysis. Eastman Kodak 
Co., 16 pp ill, price 35¢ Booklet briefly 
describes photoelastic stress analysis as a 


method of solving problems of stress dis- 
tribution. (275) 


Temperature Control. Illinois Testing Lab- 
oratories, Inc. Description, wiring diagrams 
and applications of Alnor Pyrotac excess 
temperature cut-off. (276) 


Micro Hardiness Tester. Kent Cliff Labora- 
tories, 4 pp, ill, No. K-52. Complete data 
on the Kentron micro hardness tester that 
applies dead weight loads from 1 to 100 
grams. (277) 
Nondestructive Testing Machine. Magnaflux 
Corp., 4 pp, ill, No. 16,001. Operating 
principle, advantages and applications of 
Duovec magnetic particle testing machines. 

(278) 
Time-Temperature Control. Minneapolis- 
Honeywell Regulator Co., Brown Instru- 
ment Div., 13 pp, ill, No. 6020. Shows 
features, design characteristics and specifi- 
cations of cam programmer thermometers. 

(279) 
Radiation Pyrometer. The Pyrometer Instru- 
ment Co., No. 100. Features and principle 
of Pyroradiation pyrometer for obtaining 
spot temperatures in furnaces, kilns, forg- 
ings and fire boxes. (280) 
Thermocouples. Arklay S. Richards Co., Inc., 
16 pp, ill, No. 5. Description, specifica- 
tions and advantages of this company’s 
thermocouples and thermocouple accessories. 
Includes information for ordering. (281) 


Impact Testing Machine. Riehle Testing Ma- 
chines Div., American Machine & Metals 
Inc., 6 pp, ill, No. RM-8-52. Booklet gives 
operating features and specifications of the 
Riehle Model PI-2 impact testing machine. 
Also illustrates other Riehle testing ma- 
chines. (282) 
Ultrasonic Thickness Gage. Sperry Products, 
Inc., 4 pp, ill, No. 3700. Description and 
basic theory of Reflectogage u!trasonic thick- 
ness tester and flow detector. (283) 
Pyrometer Wire Color Codes. Thermo Elec- 
tric Co., Inc. Handy chart gives pyrometer 
color codes, calibration symbols and parts 
meeting ISA, military and aeronautical spe- 
cifications. (284) 
Impact Tester. U. S. Testing Co., Inc., 2 pp, 
ill. Includes history, description and use of 
the SPI low temperature impact tester. 

(285) 

General 


Flock. Cellusuede Products Inc., 12 pp, ill. 
Uses and method of application of decora- 
tor flock. Includes explanation of adhesive 
selection and application. (287) 


Decimal Equivalent Chart. John Hassall, Inc. 
Easy-to-read decimal-equivalent wall chart 
of this company’s cold headed parts. (288) 


Materials Controls. Remington Rand Inc., 
No. KD367. Booklet describes Kardex sys- 
tem for keeping visible materials and parts 
inventories coordinated with production. 
(289) 
Industrial Chilling Equipment. Sub-Zero 
Products Mfg. Div., Deep Freeze Distrib- 
uting Corp., 8 pp, ill. Specifications and 
uses of industrial chilling machines for 
shrinking, testing and treating of metals. 
(290) 





How Do 
You Buy 
Bearings? 

Do you get a 
MONEY-BACK 
GUARANTEE OF 
LONGER SERVICE 
AND LOWER 
MAINTENANCE 
cost? 


You do when you buy 













































BEARINGS 
BUSHINGS 
WEARING PARTS 


Machined or rough cast 


American Crucible methods; 
experience, know-how = 
equipment save you — 
money. Castings to your pat- 
terns—any size, shape or sec- 
tion up to 3,000 lbs. Pattern 
making, designing and ma- 


chining. 
PROMET 
BRONZE BAR STOCK 


Round, solid, tubular. Rough 
east or fully machined, Cored 
stock, all sizes (by 1%” steps) 
from %” minimum core to 
96” O.D. 13” lengths or less. 
6 grades of hardness. 
Write for literature or send 
blueprints, conditions of op- 
eration and other data for 
quotations and recommenda- 
tions as to alloys. 


THE 
AMERICAN CRUCIBLE 
PRODUCTS CO. 


1325 OBERLIN AVE. 
LORAIN, OHIO, U.S.A. 
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REVCO SUB- ZERO CHESTS. 


Temperatures 
as low as 


-95° 


BELOW ZERO 


For 
Shrink Fits 


Seasoning Gauges 
and 
Precision Tools 
a 


For Tests 






Completely equipped ready for 
operation. The 1.5 Cu. Ft. model as 
shown handles parts or assembled units 
up to 23”’ long, 122"’ deep x 9"’ high and the 

6.5 Cu. Ft. model up to 47’’ lengths, 16’’ deep x 15”’ 

high. Revco Sub-Zero Chests meet highest performance 
standards featuring temperatures of 95° and 85° below zero 
while running continuously in normal room temperatures. Other 
controlled low-temperatures readily attained. 


REVCO RIVET COOLER for aircraft application is equipped with 
90 rivet canisters in six convenient removable racks. Operates 
efficiently at temperatures as low as minus 35 F. 


WRITE FOR DATA AND PRICES. 
REVCO, INC...DEERFIELD, MICHIGAN 

















ITS FREE! 


new 


EQUIPTO 
foley qa ai 


Helps lick toughest 







storage problems! 


Here’s “must” reading for anyone who plans, buys, or 
uses storage equipment. Shows how you can have 
custom-arranged facilities, yet pay only the price of 
standardized units. Learn how to survey, make floor 
plans and elevations of your own particular require- 
ments. Change arrangement of components anytime. 
Buy only what you need; expand as you go. Mail 
coupon today for your free copy. 
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r 

1 EQUIPTO — 790 Prairie Avenue, Aurora, Illinois : 
1 Please send me copy of new Equipto Booklet entitled “How to | 
1 Solve Your Storage Problems’’. | understand that there is no ! 
7 charge or obligation of any kind. 1 
i 

f NAME fees LAE OL ; 
| FIRM NAME hontee ; 
: ADDRESS_ = ittinn«s © 
1 a ot in NE es ; 
| 

1 Division of - 
i ay rora Equipment Company . 
1 790 Prairie Avenue, Aurora, Illinois ' 
roms oo oe ee ee oe oe ee ee oe ee ee ee oe oe 
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self-locking 


CUP POINT 





The point that won’t work loose 


Unique, counterclockwise knurls on the 
cup point make these UNBRAKO Secket 
Set Screws self lockers, prevent them 
from loosening. UNBRAKO Self-Locking 
Set Screws stay tight even in poorly 
tapped holes, reduce maintenanee costs 
and cut production losses. Standard 
sizes—#4 to 1” in a full range of 
lengths—are available for prompt de- 
livery from your UNBRAKO industrial 
distributor. Write for UNBRAKOo Stand- 
ards. STANDARD PRESSED STEEL Co., 
Jenkintown 60, Pa. 


UNBRAKO SOCKET SCREW DIVISION 





@ JENKINTOWN PENNSYLVANIA 











ELIMINATE SMALL PARTS MACHINING 


‘a 





Five small parts of this machine 





are plaster mold castings of OPC A 
#40 bronze. Held within specified 

£ .005” tolerance, they require no 

finish machining—that’s OPC ac 

curacy and smoothness. The “teeth” B 
on the underside of Part D are cast 

to match the thread of the screw 

feed—that’s OPC preciseness of 

detail. We’d like to help solve your 

small parts production problems 

the same way! oa ae 








Photo courtesy Kalamazoo Machinery Builders, Inc. \_ 


WRITE FOR BROCHURE 


Illustrated case histories of savings made by 
using OPC castings, packed with helpful in- 
formation. 


OHIO PRECISION CASTINGS, INC. 


109 Webb Street °* * DAYTON 3, OHIO 
Plaster Mold Castings made from 


BRASS © BRONZE © ALUMINUM ® BERYLLIUM COPPER 


For more information, turn to Reader Service Card, Circle No. 424 
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154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 

The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. Fill in the cou- 
pon below, attach it to your 
letterhead and send it off today. 


Moly-sulfide 


A LITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36-N Y 


Please send me your Free Booklet 


MM-4 MS-6A 


For more information, Circle No. 453 
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Not Enough 


As we keep telling you,, and anyone else that 
will listen, there is more than one way to skin 
a cat. We say, at the drop of a hat, that if you 
can’t find a better material to do a job, find a 
better way of using the material you do use. U. S. 
Rubber Co. has done just that. Obviously, golf 
balls must be made of rubber. So the problem 
keeps arising as to how to help the dubs like you 
and me get greater distance with those wild swings 
we call drives. These friends of editors and golf- 
ers have found one solution. They now mark the 
golf ball covers with diamond shape indentations 
rather than the old familiar dimples. The result ? 
An added 10 yards to the average drive. That's 
all very nice, but what about the last few feet 
when the ball should go in the cup. Will dia 
monds help that? Radar might be better. 


Signs 


IBM started it all. For years their offices have 
been plastered with signs reading “THINK”. 
Cartoonists have had a field day with it and one 
of them recently offered a substitute word 
“SCHEME”. Some people do. To relieve the 
Spartan simplicity of our editorial office we re- 
cently added a sign which makes people think: 
and then laugh. It reads: 

NOTICE 
While In This Office 
Speak In A Low, Soothing Tone 
and 

Do Not Disagree With Me In Any Manner 
Please be informed that when one has reached 
“my age’ NOISE and NON-CONCURRENCE 
cause gastric hyper-peristalsis, hyper-secretion of 
the hydrochloric acid, and rubus of the gastric 
mucosa. ..... and, 


We are indebted for this gem to Louie, boniface 
of the Scribe’s Restaurant where the best steaks 
in New York are to be had. 


And Coming 


Speaking of scheming, our editors (en masse) 
have been doing that for several weeks to get out 
a special article which will grace our May issue. 
Scheming was required to extract, from plants 
throughout the country, secrets on how to reduce 
the costs of products through better selection of 





The Last Word 








materials or materials forms. The 150 cases = 10% 
which will be presented should provide plenty of 
food for thought for anyone interested in saving 
money. That should include all of us. 


Language Hash 


Elements of fine European languages have been 
mixed together to attain a mew international 
language that is intended to be seen and not 
heard. English, French, Italian, Spanish and Por. 
tuguese have all contributed to Interlingua which 
was developed as a means through which scientists 
of any of these nationalities can read what is 
going on in other countries even though they 
don’t understand the native tongue of the author, 
A sample is given in the Armour Research Foun- 
dation Industrial Research Newsletter. Here it 
is: ““Scientistas e technologistas es dar le mundo 
un nove median de communication—un_ ligua 
appellate ‘Interlingua’.”’ It’s not hard to read, but 
if you give up, here's the translation: “Scientists 
and engineers are giving the world a new medium 
of communication—a language called  ‘Inter- 
lingua’. Already there are some books and 
periodicals in the new technical language. Could 
be better than pidgin english. 


Last Warning 


If you haven't already done so, make arrange- 
ments to attend the Second Basic Materials Show 
and Conference. The Dates: May 17, 18, 19, 
and 20. The Place: International Amphitheatre, 
Chicago. 


it’s Simple 





As many of you television fans know, there 
have been many problems in producing television 
cabinets. Wood has been expensive. Therefore 
early attempts have been made to have metal and 
plastics cabinets look like wood with varying suc- 
cess. Many engineers feel that metal cabinets 
offer the best prospects for lowest cost cabinets. 
After a complete cycle of thinking during which 
metal was finished in simulated oak or mahogany, 
a simple solution was evolved—permit the steel 
to look like steel. I haven’t seen one yet, but the 
steel cabinets with the aw naturel finish are said 
to blend in well with other living room fur- 
nishings. 


T. C. Du Mond 
Editor 


MATERIALS & METHODS 














